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FOREWORD 


This is the fifth report on the National Science Talent Search Examination, 
which was conducted in January, 1967. 6159 students appeared at this 
examination, 1145 were called for interview and finally 368 were fleeted for 
the award. 

In the present report, Dr. K. N. Saxena, Field Adviser in the Department 
■has analysed the data systematically and has interpreted the same giving rise 
to some important issues which will be of interest to the research workers, 
educationists, teachers and psychometricians. The report contains some 
important items like the accelerated programme of education for the awardees; 
parallel schemes in India and abroad; item analysis of the Science Aptitude 
Test; suggested areas for further research and allied problems etc. 

The report also contains the designs of some research studies conducted 
on the data available on National level. The findings of these studies will be 
valuable to the educationists, teachers and research workers. 


M. C. PANT 

Head of the Department of Science Education, 
N.I.E. Building National Institute of Education. 

Mehrauli Road, 

New Delhi-16 
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PREFACE 


This is the fifth report on the National Science Talent Search Scheme, 
sponsored by the National Council of Educational Research and Training, The 
present report incorporates many salient features like research projects and their 
interpretation; statistical analyses conducted on the National data; organisa¬ 
tion of intensive follow-up programme; sample items from parallel tests from 
other countries; implications of the research findings in the overall develop¬ 
ment of science teaching in the country. 

It is hoped that this report will be of interest to the teachers, educationists, 
scientists, educational administrators and research workers, who are actively 
engaged in the task of building the Nation. 

I am grateful to Dr. R. K. Mathur of the Department of Psychological 
Foundations, N.C.E.R.T and Shri S. K. Batra Senior Statistical Associate 
of my own Department for helping me in the preparation of this report. 


K. N. SAXENA 
FieldjjAdviser 

Department of Science Education 
National Council of Educational 
Research and Training, 

N I.E. Buildings, 

Mehrauli Road, 

NEW DELHI-16 
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CHAPTER—I 


A NATIONAL EFFORT TO SPOT AND NURTURE SCIENTIFIC TALENT 
1,1 Introduction 

The National Science Talent Search Scheme was started as a pilot project 
in the territory of Delhi in 1963 with the clear-out objective of identifying 
brilliant students at the end of the secondary stage of education so that their 
talents may be nurtured in a suitable manner in order that we may have a band 
of future scientists in the country, by the country and for the country. 

This Scheme was started in response to the traditional question of brain 
drain. The current impact of science and technology on the daily life and on 
the process of National Reconstruction has made it almost imperative that we 
should Identify a team of bright scientific and technical personnel to meet this 
perennial challenge With the growing demand for the basic scientific and 
technological research, it is considered necessary by educational planners and 
thinkers (hat vocational placements to the multitude of vacancies for specialists 
should be filled in such a way that we may have square pegs into square holes 
and round pegs into round holes. This leads us to a very important and 
difficult job of planning the entire technological and scientific education very 
carefully. 

The age-old belief that scientists are bom once in a while has been refuted 
by innumerable researches conducted in different parts of the world. There is 
a growing feeling that, being given a suitable mental make up, it should not be 
difficult to accelerate the environmental circumstances in such a way as to 
nurture scientific potential in a pre-designed fashion. This hypothesis requires 
that we should be able to identify future scientists at an early age and then give 
them such scientfic training as may help them to grow their intellectual capa¬ 
cities to the best possible extent. Hence the modern concept is that the 
environment has to play a very important role in creating scientists of eminence. 
This is true in other academic and vocational spheres also. Many people believe 
that aptitudes have some aspects hidden in the hereditary factors, while expe¬ 
riments have proved that aptitudes are not in-born but are the results of the 
environmental factors. 

Educational psychologists and guidance workers have indicated that by 
the end of the higher secondary stage of education, there are ample chances 
that the specific aptitudes get matured as against the innumerable interests that 
germinate during this period of childhood and adblesceace. Hence it was con¬ 
sidered necessary that a search for scientific talent sipniid be'mhde at the end of 
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the higher secondary stage of education or its equivalent grade. By doing this, 
one can easily mould the scientific environment so that the group of high 
achievers, selected at the end of this stage, may find it congenial to develop 
their mental abilities and specific aptitudes concretely. 

1.2 Some salient features of The National Science Talent Search Scheme : 
Having framed the hypothesis that it' is possible to nurture scientific talent 
in such a way that we may produce future scientists of eminence, the Science 
Talent Search Scheme was extended all over the country in 1964. An All India 
examination was held which consisted of a Science Aptitude test, an essay 
paper, a project report and an interview. In 1966, the Scheme was revised and 
was given a National stature. From this year, the period of scholarship was 
extended to 9 years i e. from B.Sc. upto Ph.D (instead of 3 years of degree 
course, as was contemplated in 1964). A maximum of 350 scholars are selected 
each year, commencing from 1964, and an examination is held annually on the 
first Sunday in the month of January. From 1966, the items regarding the 
placement of scholars and the appointment of individual guides has also been 
taken up in order to provide first rate scientific environment to the awardees. 
Institutions, having excellent academic background, are selected annually and 
the students are asked to choose one of the selected institutions for their 
admission /or the degree, master’s and doctorate level courses. The role of 
summer schools, for giving the awardees a congenial academic atmosphere, has. 
also been emphasized right from the beginning of the Scheme. 

With the intensive programme of selection, placement and follow-up, it 
seems optimistic that the identification and nurturing process will go a long way 
in making this National Scheme a success. This will, in its own turn, provide the 
Nation with a band of devoted scieniists and teachers of science in the coming 
tew years. The details of the process of selection and the follow-up programme 
are given elsewhere in this report. , 

1.3 Objectives of the scheme : The main objectives of the Scheme are: 

1. to identify boys and girls at the close of secondary stage, who possess 
a marked aptitude for science; 

2. to stimulate scientific talent by a competitive process and recognition 
of merit; 

3. to help such students to pursue courses in basic sciences by the award 
of scholarship from B.Sc. to Ph.D. stage; 

4. to provide special programmes in science to such scholars with a view 
to nurture the talent in the best possible way; 
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5. to encourage schools to take more active interest in the search for 
scientific ability and; 

6. to help in building up a body of future scientists who will contribute 
to the scientific advancement, both in pure and applied fields. 

1.4 Other Outcomes of the Scheme : Certain other outcomes are also 
expected to emerge out of this programme, the most important of which are , 

» to create consciousness amongst educationists for improving the school 
syllabi pertaining to science subjects, methods of teaching and 
evaluation techniques; 

* to provide colleges, universities and technical institutions with a 
means of contacting science students of high ability ; 

* to mobilise the interest and support of higher centres of learning 
and other science agencies for the development of scientific talents. 

1.5 Abilities and skills to be tested : The programme seeks to assess the 
pupil’s: 

* aptitude for science; 

* powers of scientific reasoning and skill in scientific experimentation; 

* ability to apply knowledge and to analyse and interpret scientific 
data; 

* ability to express scientific concepts clearly and precisely; 

* creativeness and mental alertness in the investigation of the scientific 
phenomena; 

*' awareness about ,the basic nature of science; 

* knowledge about the recent developments in the various branches 
of pure and applied sciences, and 

* skill to devise and develop some original Ideas experimentally. 

From the above descriptions, it will be clear that the National Science 
Talent Search Scheme has been designed to fulfil some important needs of the 
country i. e. to provide basic scientists to the various National Laboratories, 
Defence Establishments, universities and allied institutions. It is also hoped that 
the industries will be able to receive good quality of scientists for their own 
establishments. 

Building up our educational structure on the findings of this Scheme, it 
seems necessary to point out that the selected scholars may do better in case 



ibc educational studies at the university level arc slightly modified to Mist the 
intellectual capacities and aptitudes of the high achiever*. This will on Mr 
the setting up of separate institutions for the talented scholars The MM-up 
studies have indicated that the mere placement of the awardee* in selected 
institutions does not solve the problem oF providing a suitable and thalMgwg 
academic environment to the scholar*. This is because of the undue emphasis on 
role memorisation of the subject matter under the traditional system and 
therefore little scope is left for the creative abilities to be made use of during the 
period of study. 



CHAPTER II 
THE S6UCTI0N PROCESS 

2.1. Tile technique of selection: The selection procedure, as adopted 
during this year, was the same as in the previous years. Initial screening and 
the final selection were based on the: * 

(i) marks obtained in science subjects in class X or an equivalent 

(considering the higher secondary System); 

(ii) marks obtained in the three theory papers: 

(a) the Science Aptitude Test 

(b) the Fssay paper 

(c) the Project Report. 

(iii) marks secured at the final interview. # 

The number of students who appeared at the annual test, those who 
called Tor interview and those who were finally selected gave a selection ratio 
of 17:3: 1. 

2.2 The cut-off point of the first stage screening t On the basis of the 
previous experience, it was found that the probability that a student with a 
score less than 55% in science subjects at the high school stage wilt compete 
successfully in the final selection is less than 5% and hence it was decided that 
55% should be the appropriate cut-off point. This also helps in making the 
number of students for the written tests within reasonable limits of financial 
and administrative control. Some investigations have been conducted on this 
cut-off point which will throw more light on the effectiveness of the first stage 
of screening. 

23. The science aptitude Test i This test is framed in such a way that 
it helps to discover the pupil’s aptitude for science. 

* his/her interest of pursuing science beyond the routine curriculum; 

* his/her powers of scientific reasoning; 

* his/her ability to understand scientific concepts precisely; 

* his/her ability to use the scientific approach in cheeking hypotheses and 
^ interpreting data and in applying principles, and 

* his/her capacity to judge assumptions and underlying conclusions. 

The questions in 1967 test were divided into two parts i. e. A & B. Part 
A was compulsory and Part B was optional. The compulsory part consisted of 
75 thought type questions on fourteen different aicas of sciences viz., Physics, 
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Chemistry, Mathematics, Zoology, Botany, Astfuiwmy, Fhui^pjty anU H^g'cne, 
Engineering, Biophysics and Meteorology. Part B consoled of four witon* 
viz.. Physics, Chemistry, Mathematics and S ol.'gy Lath teflon um*it(ed 
of 50 questions, out of which 31 questions were of f.K hi.il type and "*f 

thought,type. The entire test was or three hours* dmtatnm and consisted of only 
multiple choice items of factual and thought types. The student* were expected 
to answer all the questions in part A and the 50 questions from any one of the 
four sections provided in part B. Taking into account the wide spectrum of 
knowledge involved, the students were expected to hove scientific comprthcmion 
of a higher nature as against their routine curricular knowledge 

The number of thought type items in the whole lest were 5fi w £ while that 
of factual type were 44'!£ whereas in one's own attempt this number i* 
for the thought type and 24% for the factual type questions Tin* specific 
ratio was kept so that the test imy he used for identifying n-t only factual 
knowledge but also powers of comprehension, reasoning, critical thinking and 
analysis-synthesis of the examinees. The items in each «f the map»r area* were 
set by a panel of three setters drawn from universities inul Centre* of Adsaiucd 
Studies, The pooled items in a particular area wtic than Minimised by 
. another expert in that very branch of knowledge. Because of the peculiarly of 
the objective type test items, the finally approved Item* were again modified at 
the Department of Science Education, N, C. E, R. T. in order that a lest of 
quality may be set. 

Some sample items from the Science Aptitude Test 1%7 arc included »n 
Appendix II. Th: scoring of this lest was very simple because every correct 
answer carried one mark. Since, in such a lest of objective type there is an 
element of guessing and hence a correction formula was applied as given below ; 

g _ R _ ,YL. 

S ~ R N-1 

Where S*»number of corrected scares, 

Renumber of right answers, 

W=> number of wrong answers, and 

N=number of total alternatives provided in each item i.e four 
in the present lest. 

The reliability and validity of the test indicate that it k possible to use an 
objective type criteria for spotting the scientific talent. The dist radius employed 
for the framing of multiple choice items were made as plausible as possible, A 
research stud y^with regar d to this issue has been included in Appendix XX. 

idEway Typs Teit: Tnere is a schorl of thought which believe* that the 
objective type of iternt cannot m enure adequately the power* of comprehension. 
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organisation of thouchts and ahnvcall ability to express the scientific thoughts 
in words. The age-old traditional tool of evaluation of essay type was also made 
use of in the present evaluative process with certain modifications. In this test, 
four titles were given and each student was required to write an essay on any one 
of the topics in about 2,fXK! words. The titles were chosen in such a way that 
they may cover some of (he modern developments in basic science*. The sample 
topic* for 1967 have been included in Appendix 111 to give an idea about the 
nature of the questions asked. 

2.5 The Project Report; Every participating candidate was required to 
submit a written project report on a scientific topic to be chosen by him/her. 
The project reports were either to be based on experiments carried out by the 
students on scientific topics or on observational data, its systematic analysis and 
interpretation. Through the reports, originality and scientific creativity of the 
students was to be judged. The students were given the choice of taking neces¬ 
sary guidance from their teachers for the completion of such a report. 

Some of the written project reports o! 1964, 65, 66 and 67 have been 
published by the Department of Science Education so that these may provide 
guide-lines to the future examinees. Some of the teachers in the remote corner* 
of India could also develop an insight with regard to this matter with the help 
of these printed project reports. Although many reports were of a routine 
nature, yet some indicated a high level of proficiency on the part of the examinees. 
One such report is included in Appendix IV, 

2.6. The Interviews: On the basis of the written tests, 1145 students where 
called for inters iew at Delhi, Dchradun, Bangalore, Bombay and Calcutta, The 
composition of the different boards is given below: 

Composition of The Delhi Board 

Venue: University Grants Commission, 

Bahadur Shah Zaffar Marg, 

New Delhi. 

Dates of Interview *. Sth May, 1967 to t.Tth May, 1967 

1. Chairman: Dr, D. K. Kothari, Chairman, 

University ttrants Commission, 

New Delhi. 

2, Member Secretary : Co Dr. R N. R,n. 

Head of the Department of Science 

Education, 

N.!» F. Buildings, Mehrauli Road, 

New Delhi-16 

(from 8th May to 10th May, 1967) 
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(ii) ShriN. K, Sanjal. IicJd Advoer, 
Department of Science \ ducatum, 

N.l.F. Buildings Mehrauli Road, 

New Delhi*!*, 

(from 11th May to Hih May. I%?t 

3. Expert Members: (i) Dr M.R.N. Fmad, Profenor, 

Department of Zoology, 

Delhi UnBeNty, Delhi 
f8th May m lOlh May, 196?) 

(ii) Dr. C.M S. Da*s, f rofcuwr, 

Department of Zoology, 

Delhi University. Delhi, 
filth May to 13lh May, 1967) 

4, State Representatives: (i) Shri P.D. Gupta, 

Ramjas College, Delhi 
(Delhi State) 

(ii) No intimation in respect of RiijaMhan State 
was recched. 

Composition of the Bangalore Board 
Venue : Institute of Science Bangalore. 

Dates of Interview : 17th May to 21st May, 1967 

1. Chairman : Dr. P. L. Bhatnagar*. Professor of 

Applied Mathematics 
Indian institute of Science 
Bangalnrc-12. 

2. Member Secretary : Dr. K.N, Stwena, 

Field Adviser, 

Dcptt, of Science Education 
N.I.B. Buildings, Mehrauli Road, 

New Delhi* 1 6. 

3. Expert Members: Dr. K. Srinivasan, 

Head of the Chemistry Department, 

St, Josph's College, Bangalore. 

4. State Representatives: l, Shri N. Ramalingam, 

Chief Professor of Zoology, 

Presidency College, Madras 
(Madras State) 
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2. Shri T.V. Thimine Gowda, 

Joint Director of Public Instruction, Mysore 
(Mysore State) 

3. No intimation in respect of Kerala was 
received, 

4. No intimation in respect of Andhra Pradesh 
Government was received, 

5. No intimation in respect of Pondicherry was 
received. 

Composition of the Bombay Board 
Venue *, Institute of Science, Bombay, 

Dates of Interview: 17th May to list May, l%7. 

1. Chairman: Professor B.V, Tlwwar, Dean. 

faculty of Physics, 

Tata Institute of fundamental Research, 

Ilomi BH.ibh.t Road, C’olaba, Bombay. 

2. Member Secretary : Dr. R. N. Rai, 

Head of the Department of Science Education, 
N I K. Building*, Mchrauli Road, 

New Delhi-16. 

3. Expert Member: Dr. I. i. Chinny, 

Head of the Department of Botany, 

Gujarat Cniversitv, Ahmedabad. 

4. Slate Representatives: I Shri I. B. Saudil. Principal, 

D.K.V. College, Jamnagar, (Gujarat) 

2. Shri H.t). Gupta, 

Assistant Director of education and Incharge 
Science Consultant to Director of Edu- 
caitvn, Bhopal (M.P). 

3. Dr, J. R. Merchant, Professor of Organic 
Chemistry. Institute of Science, Bombay 
{Maharashtra} 

4. No reprfHmtatoe was deputed from Cion. 
Campositton of the Calcutta Board 

Venue v Saha Institute of Nuclear Physics, 

92,Upper Circular Road, Calcutta. 

17th May to 2!*i May, 1967, 


Dates of Interview: 
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1. Chairman: 


2, Member Secretary: 


Dr, B.D. Nagchaudhuri, Director, 

Saha Institute of Nuclear Physic*. 

92, Upper Circular Road. Calcutta-9. 

Dr. M.C. Pant, Professor, 

Department of Science Education, 

KI.E. Buildings, Mehrault Road, New Delhi*I*. 


3. Expert Member : 


4 State Representatives: 


Prof. R. P. Roy. 

College of Science, Patna. 

1 , Dr. Sushil Chandra Das Gupta, 

Head or Mathematics Department, 

Bengal Engineering College, 

Shibpur (Howrah) (West Bengal) 

2, No Intimation in respect of Assam was 
received 

3, No intimation in respect of Bihar was 
received 

4, Shri Sankarsan Mohapntra, 

Reader in Mathematics, 

Ravenshaw College, Cuttack (Orissa) 


5. Shri D.L. Mukhcrjce, 

Head of the Chemistry DepU., 

D. M. College, Imphal (Manipur) 

6. Shri Subodh Chandra Chakraborty. 
Senior Lecturer, 

Incharge of Physics Department, 
M.B.B. College, Agartaia (Tripura) 

7. No intimation was received (Nagaland) 

8. N.E.F.A. No intimation was received 

9. No intimation was received 
(Andaman It Nicobar) 


Composition of the Dehradtm Board 


Venue ; Doon School, Dchradun. (U.P.) 

Dates of Interview : 27th May to 3ist May, 1967. 

Professor P. N, Mehra, 

Head of the Botany Deptt., 
Punjab University, Chandigarh. 


1. Chairman: 



2. Member Secretary: 


Shri Ved Ratna, Lecturer, 

Depth of Science Education, 
N.i.E. Buildings, Mclirauli Road, 
New Delhi-1 fi. 

3. Expert Member: Dr. R. C. Kapoor, Dean, 

Faculty of Science, 

Jodhpur University, Jodhpur 


4. State Representative 1. Shri SC. C. Sachdcv, Principal, 

Govt. Degree College, Rampur, 

Ruxhahr, Distl. Mahasu 
{Himachal Pradesh) 

2. No intimation in respect of Punjab was 
received. 

3. No intimation in respect of Haryana was 
received. 

4. No intimation in respect ofj.it K. was 
received 

5. Dr. Si fa oar Sasan. Director of Stale Institute 
of Science Education, Allahabad (U P.) 

fi. Shri R Saran, Assistant Director of Edu¬ 
cation, Delhi (Delhi). 

While awarding the overall marks, the priUtm met of cavh candidate was 
judged on his ’her scientific approach t v.v.uds problem solving and the practical 
applications of scientific phenomena Every student was given a fan tlmuc to 
display his her academic esvelletue the Ml«wit»g table indicates the States 
and the Territories represented at each of the five Kurds ; 

8. ,\V». Vmut af Ihr Rtvartl Si tit tttfihtry tcpreirwJ 


1. Delhi Delhi & Rajasthan 

2. Orhtmhin UP, Punjab, J A K and H P 

% Bangalore A I’, Punjab. Madras. Kerala 

and Pond* ferny 

4 Calcutta Wes! Bengal. Assam, Bifear, 

Tripura, Manipur, Nagaland 

5. Bombay MP, Maharwdura, Organ* 


and Goa. 

The allocation of Uw StiiwTmitorie* to 0* witw* 
was done according to administrative facility and number 
the nearby treat. Wbewws? possible, tedgtat 




CHAPTER til 
SELECTION RESULT 

3.1 The Merit List: An analysis of the merit 1M indioies lhat the 
maximum number of students were selected from the territory of Delhi, In «>*, 
863 students appnred at the examination from this territory and 
out of this number 124 students were selected for the award of 
scholarship. In West Bengal, SI 9 appeared at the te*t and 29 were finally 
selected. Next in order of merit was U.P., where 944 appeared at the to* and 
32 were selected. In Kerala, 386 students appeared at the lest and 22 were 
finally selected. The number of awardees selected from Assam, Otis**, Pn«wh, 
Rajasthiin, Gujarat were on the very low side e g 2,'S2.2,70.3115. 1 MJ, 5; 19. 
From the State of Jammu am! Kashmir, the result for the p.iM year as well as 
for this year has not been very satisfactory because no student has been selected 
either in 1966 or 1967. The number of students who appeared were 11 and 29 
respectively. With regard to the Union Territories, the result has not been 
alarming as compared to other States. In all 89 students appeared at the test 
and four were finally selected for the award of scholarship 

3.2. The Value of Scholarship: Prior to 1966, the duration of scholarship 
was for three years i.e. at Bachelor's level only. From 1966, it was decided that 
the rate of scholarship should be increased and the period should also he 
extended so as to cover the entire educational range front B. Sc. first year npto 
the end or the doctorate level. The revised scholarship rates were as follows: - 

Rs. 100/-P. M. in the three years of B Sc. 

Rs. 250/-P. M. in the two years of M.Sc. 

Ra. 3S0/-P. M. for the doctorate level work (for a period of four years) 

In addition to this, the awardees were also given the opportunity of 
purchasing books worth Rs. 100/-at the under-graduate stage: Rs. 260/* at the 
Master’s level and Rs. 350/- at the doctorate level. The revised scheme »Kt> 
included the selection of'some outstanding institutions in India where the 
awardees could be admitted at the Bachelor’s Master’s, and the doctorate levels 
In addition to this placement, they were also required to he attached to senior 
teachers in the concerned faculties, who could give personal guidance to the 
awardees. The students who were required to join the selected institutions 
outside their home towns, were expected to live in an approved hostel so that the 
overall education did not suffer. This complete change in the conditions of the 
award brought forth a new life to the Scheme because it was now clear that every 
awardee has the option of starting his/her education from B.Sc. first year and 
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continue the same uplo the end of the doctorate level, provided hejshe 
secured a first class at the end of the Bachelor’s and Master's degrees. Secondly, 
the inter*personal relationship between the scholars and the teachers was 
expected to bring about better education both from the ei ntetit point < f view 
and from the point of view of the development of the overall personality, 

3 3 Fnllciw-up of the awardees s Detailed cumulative record card in 
respect of each of the awardee was prepared in order that it may incorporate 
the essential bio-data, academic progress and other extra curricular details These 
record cards have proved to be one of the important tools of the follow-up 
programme. It will not be out of place to mention that very often relevant 
details are not easily available inspire of the best efforts because of many obvious 
reasons. 

One t f the most important follow-up programmes is the organisation of 
summer schools. This year 15 summer schools were held at Bangalore. 
Chandigarh, New Delhi, Udaipur, Calcutta, Bombay, Poona, Delhi* Kanpur, 
Varanasi and Madras. 

The two main objectives of the summer schools were: fa) to establish inter¬ 
personal relationship between the teachers and the taughts (b) to motivate the 
experimental curiosity of the scholars so that they may utilise their potentialities 
to their best advantage. At most of these summer schools project work was 
considered to be a very important aspect for bunging about better education 
cm lines of creativity and sen ntifie experimentation. In addition to the above 
objectives, the participants were also introduced to the new dcvlopmcnts in the 
various fields of basic sciences, litis type of exposure is very limited under 
a routine scholastic situation, existing at most of the institutions of higher 
teaming. 


3.4 Proposals for the Qualitative Improvement of the Scheme: in order 
that improvements may be brought about in the piocess of selection, placement 
find follow up, some research projects have been suggested in Appendix XU, 
Out of these, some projects have already been undertaken by the Department of 
Science Education and some of the findings of the research studies have been 
quoted in Appendix XX. It may lx? mentioned that constant research is needed 
to bring about needed improvements in itte overall functioning of this Scheme. 
The validity and the reliability of the Science Aptitude Test have been determined, 
which gives a ray of hope that the suitable test items can easily be made use of 
by the Central and State Boards of Education and Examination, in fact tome 
authorities have already made use of these items for diagnostic and prognostic 
purposes. 



CHAPUR IV 

ACCELERATED PROGRAMME FOR THE AWARDEES 

4.1 A high achiever asthe fitlare *el«siti*t: Thu problem 4 
the talented students in science, giving needful incentive* and pMtpo*cful «*•»<>** 
tional situations, is of a perennial nature from timcvimmcitroiul aro! kmc 
needs to be studied with full confidence and proper wcighlage Only iben the 
channelisation of the energy of the bright scholars can he put on a firm jtoumt 
of an utilitarian nature. It is a fact that the high achiever* need a notable mu- 
demlc atmosphere where they can attach vuflkient weightajfrl** thro cfr.i!u* 
abilities. At the same lime it has been a painful experience that m the p*cwn» 
system of traditional education, there is hardly any scope for the tic»i*%iiy and 
intellectual excellence. Therefore, it seem* to he scry rowan to provide 
an accelerated type of environment to the high achievers »n and out «f wboot' 
college atmosphere. The problem of providing ihallcnging opportunities of« 
creative nature is not so acute ul the school stage but il assuror* a wide dimen¬ 
sion when it is a question of providing an accelerated environment U* *hc high 
achievers at the collegc/univcrsity level. There are many problems avwnuiled 
with this issue and some of them have been disced in the next paragraph, 

4.2 Possible Alternatives: The first solution is to have tpecial clawes 
for the educationally gifted students after the routine clawooro work At 
these special classes, an effort can be made to devise accelerated types of ororro 
for the scholars and then to enter into prolonged type of grouped discussions 

The second alternative is to pursue a parallel syllabus for the high 
achievers. This will mean a type of classification of pupils. 

The third solution is to give the talented students intensive coaching 
during the holidays and summer vacations, The organisation of summer 
schools for the talented scholars has been very successful for motivating ikm 
to do initial research work alongside (heir usual academic wotk of a turn- 
cular nature, 

The fourth solution is to set up separate institutions for the academically 
bright so that a new type of extensive curriculum and modern method* uf 
evaluation can be followed without any difficulty, Recent thinking in nil ilie 
developed countries of the world, including a socialistic country like Sovkt 
Union, has led to the setting up of special institutions catering to the need* of 
; the bright scholars. This suggestion is engaging the active attention of some of 
the educational planners and thinkers of our country also and hence needs to 
be pursued with greater conviction. 
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4 J The Follow up flf the Accelerated Progrimme for the High Actiicms: 
The recent (rends in the follow-up programme of the National Science Talent 
Search Scheme have indicated that the awardees he given a congenial and 
an accelerated educational environment in order that they may derive full utility 
of their intellectual capacities ’1 he follow-up programmes will, therefore, be 
useful only when they ate evaluated from time in time, Due such programme 
it the provision of an intensive placement schedule, where the awardees arc 
required to get admission in selected institutions of a higher nature, specially 
the Centres of Advanced Studies, The appointment of individual guides to the 
scholars is also one of the important follow-up programmes directed towards 
accelerated type of scientific education. The organisation of summer schools 
for a longer duration also seems to be an important issue which should be 
given considerable thought, 

The various types of follow-up programmes, including excursions to places 
of scientific interest. group discussion* Jecturcs by eminent scientists etc. need 
to be followed up with regard to their efficacy, 

It is hoped that the appointment of individual guides, placement of 
awardees, the organisation of the summer schools and allied steps will go a 
long way to motivate the scholars to a very great extent. The opening of 
separate institution for the talented scholars has to be scrutinised with greater 
attention and enthusiasm. 



C1IAPTPR V 


SAMPLE ITEMS OF THE SCIENCE API RUDE if Jit 
FROM INDIA AND ABROAD 

5.1 PinHc! Schema is U.S.S.R., U S.A ts*i oltei urtNritt: A wcn.i«'n 
has already been made about parallel scheme* in India and abroad in the pro 
ceding Annual Report*. The Westing Motive Science Talent Scareh SiIkuk 
of the United Slates as well as the Mathematical Olympiad* *»f the Soviet \ men 
are the nearest schemes to the National Science Talent Search Scheme and a 
detailed mention of the two schemes, has already made tti the pronw 

The Science Aptitude Test used under the prevent whetne *s ut\ much 
similar to the Westing House Science Aptitude Test and hence it will b< *(»rrh. 
while to mention some item* from this scheme for the guidance of the reuureh 
workers and teachers of science. 

5.2 Sample items from the Westing How# Science Aptitude tt*i 

PART A 

Directions: Each question has five possible answer*, but there may he 
as many as five right answers for a question. For wiroe queOwa* there *dl 
be only one right answer, while other* may have two, three, four or five right 
answers. Put an X in the parentheses corresponding to each right #«*««, 
Your score is the number of answers market correctly plus two time* the 
number of questions answered entirety correctly. 

1. Of the following planets, which one is the smallest ? 

. 1. Earth 4, Mercury 

2. Jupiter 5. Venus 

3. Mars 

1 Which of the following is (arc) true of insect* ? 

1. All legs are attached to the thorax. 

2. Insects have antennae attached to their heads. 

3. Insects have six legs. 

4. Insects have two compound eyes. 

5. The body of an insect is divided into three parts; bead, thorax and 

abdomen. ' 

3. New findings from measurements made of earth-circling uiclhia gi*« 
NOTtrte 0 ? 1 ^ theearth ’ S shape - Whjch of I,1C Mowing <» (arc) 
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1. It bulge* at the equator. 

2. It ha* four high point*, pivins it roughly a pyramid shape. 

3. It is narrower at the equator, wider at latitudes 60*N and 60'S and 
flatter at the poles than a sphere. 

4. It is slightly pear-shaped with the narrow end in the Arctic. 

5. the earth’s equator N cpp-fihupctl. run circular, 

4. 1‘lcmcnt tW, created by the bombardment of uranium 23H and plutonium 
239 with high energy tons or alpha particles in a cyclotron, was named 

1. americium 4. currium 

2. berkdium 5. fr.msuranus 

3. californium 

5. Which of the following is (are} true of the new field of observational 
neutrino astronomy ? 

1. It cannot properly be classified as a branch of astronomy. 

2. It is based on the weak interaction property of the neutron. 

3. It will enable astronomers to see the surface of Venus. 

4. It will enable scientists to obtain information directly front the interior 
^ of a star. 

5. It will provide improved estimates of the average energy density in 
the universe. 

6. Pauli’s exclusion principle 

1. is basic to our understanding of the election structure of the atom; 

2. is important in under standing the gravitational forces within a solar 
system; 

3. is the basis of nonAfendehan genetics; 

4. states that a star cannot Mimiltaticoislv generate energy by gravita¬ 
tional contraction and by hydrogen fusion 

5. States that no two particles of the same kind tn the same atom can 
be in the same quantum state, 

7. The study of the flaw of materials, patmulatly plastic flow of solid* and 
the flow of noft*Newtoni,m liquids, i* sailed 

], dynamic* 

2. hydraulics 

3. piezoelectric pheitomera 

4. rheology 

5. stress 

8. Which of these bird* is fare; now extinct? 



Ukabe 

«h-*>’pins *taur 


1. horned owl 

2, kiwi 
X moa 

*■ ££ 

statements support {*} the theory 7 

*5!^rsr*^-w - -*« - 

3 “™» b> bldy K «Jlfta« "' 

* r^r;:;:»* ».*. *-* «*- 

object in the Milky Way galaxy. ., 

5, The required mass is the smallest observed for «♦* lM ■ 

jq W hich of the following identification* of nt*mm* i» fare), <^tu t' 
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j, A t thiamine 

2, Bi t fol« c ttid 

3, B* i riboflavin 

4, Bn * tocopherol 

5 , o : ascorbic acid 


number that is not a root of any equation (Imeat. q*#*tr*i*. *# "j* 
gher degree) whose co-efficients arc integer* «**>'“* ** ” c * lwt mht ' k 
imbers or zero) is 


1 , imaginary 

2, indefinite 

3, transcendental 


4, twrttfiwtc 

5. transformed 


12, The transistor was first announced in 


1. 1933 

2. 1938 

3. 1943 


4, 1948 

5. 1953 


13, Phloem is found in 

1, blood 

2, computer circuits 

3, respiratory^tracts 

4, smooth muscle fibers 

5, trees 
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14. Each pair of answers consists of the common name of a group of animals 
and the name of a phylum. Which pairing (s) is (are) correct ? 

I. crustaceans t Arthropods 

1. flat worms : Annelida 

3. round worm* : Nemathclminthcs 

4. singlc-ccllcd animal* : Coetcnteraia 

5. sponge* : Porifcra 

15. Calcium 

1. freezes at 48* C, 

2. has a greater specific gravity than lead, 

3. is an alkaline earth metal, 

4. is harder than lead, 

5. occur* in nature as the free metal 

Iti, A warm-blooded animal in hibernation 

1, docs not breathe, 

2. has a heart rate of 1 ■ 1S beats per minute, 

3- has the same body temperature as surrounding air, 

4. maintain* a normal blood pressure, 

5. may be frozen and than thawed without damage. 

17. A plant growth hormone is 

1. a catalyst 

2. an auxin 

3. an enzyme 

4 another term for fertilizer 
5. produced in meristematic tissues: 

PART E 

Directions: in part B, the questions and answers following each section 
arc based on the information given. Each question has five possible answers, 

BUT there may be as many as five right answers for a question. For some 
questions there will be only one right answer, while others may have two, three, 
four or five right answers. Pul an X in the answer box corresponding to each 
Tight answer. Your score will be the number of answers marked correctly plus 
two times the number of question for which you have marked all the correct 
answers and no other answers, 

4 



section A 


IV V-t •- 


Two pulleys A and B, arc <wb m ‘ hlV tn u ‘* 

f«ct long and is Phoned » ^ ,w " ,tlf *'>* , * W 


i. 



Qurnimn. at SftUw % 

18. How many relations will polk* * mkf *' |Kr ^ w ” lf * 
circuit ? 

1. 360/20b 

2. 600/20)t 

3. 360; IQb 

4 . 360/1 OOff 

5, The arrangement prevents motion of Mi -*nJ H*'* 

19. ir pulley B turns in a clockwise directum. p»H«> A 

1. cannot turn because rtf the arrangement «tf »nr Mt . 

2. will rotate at half the speed of pulley B . 

3. will rotate at the same speed a* pulley R, 

4. will turn in a clockwise directum : 

5. will turn in a counterclockwise difwtmn 

20. A point X is marked on the outside of Ok belt *t 0»* !«»>« •»>“*" **» 
the diagram. In how many rotations {counteulocUocl otthe Mt * 0 
the X again be in that same position ? 

1. 1 

2 . 2 

3. - 3 

4. 4- 

5. The system will not permit rotation. 
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Section II 

Dadiicll found considerable improvement in performance due to audience 
affects on such tasks as simple multiplication on word association. But, as is 
the case in many other areas, negative audience effects were also found. Panin 
asked college students to learn lists of nonsense syllables under two conditions, 
alone and in the presence of several spectators. When confronted an audience, 
his subjects required an average of 11.27 trials to learn a seven-item list. When 
working alone they needed only 7 H5 trials. The average number of errors 
made in the “audience" condition war considerably higher than the number in 
the “alone" condition. Husband found that the presence of spectators inter¬ 
feres with the learning the finger hum. Later Pcssin and Husband con¬ 
firmed Husband's results. The number of trials which the isolated subjects 
required for learning the finger maze was 17.1. Subjects confronted with 
spectators, however, required id. I trials. The average number of emus for 
the isolated subjects was 33.7 : the number for those working in the presence of 
an audience was 4ft 5. 

The results thus seem to contradict one another. On a pursuit-rotor task 
Travis found that the presence of an audience improves performance. The 
learning of nonsense syllables and ma/c learning, however, seem hr be inhibited 
by the presence of an audience, as shown by Pass in’s experiments. The picture 
is further complicated by the fact that Pussin’s subjects who tried to recall the 
lists in the presence of spectators did considerably better than those who tried 
to recall them. 


Question* cm .Section H 

20. in which studies was learning in the presence of other persons less 
efficient than learning without an audience ? 

1. Dashicll 4. Ttavis 

2 Husband 5. Triplett 

3, Pcssin and Husband 

21. What hypotheses svetc offered to account for the observed differences in 
learning of the different materials ? 

1- Cognitive learning is facilitated by the presence of an audience, 

2. Having an audience interferes with learning tasks requiring greater 
concentration or effort. 

3. No explanatory hypotheses were offered, 

4. The learning situation were to dissimilar to make comparisons. 

5. The results depend on whether rate of learning or recall is used to 
measure learning. 



22. Which of the foil vwing vtatcrtitou u t*rci £-«iv»reoJ »*** »** ■ 

1. A, pursuit-wlnr task war learned m-wc cfl«i«»cl» *^h 're^ab* 
present. 

% Learning of nonsense syllables *av mhihsfed by >he pro**** ♦ro¬ 
tors 

3. Maze learning was inhibited by the prereret *1 ijsrvuw* 

4. Recall of nonsense syllables was better with *p«t*bw* pt*«mi 

5. Social facilitation should be used l*i mpm* karom* 

Sectto* 111 

In deep sea diving, oxygen toxicity may cam* consult >fi*» a»4 
eventually death. The safe limit for breathing 100 *t>«ni m»>< asm-MpVfr* 
absolute for one-half hour. If the pressure of a g»s mnt»re *» shr« 

the percentage of oxygen must be decreased mflkreruly m »»xk< t« pm* nl 
oxygen toxicity, but not so much as to cause symptoms of on*™ Ucisby- 
poxia). Our prerent operational limit of JSO feel far Jfl nunwif* >* K*k»i <>« 
the fact that a single gax mixture containing |»*% oxygen « wk 4 f-r sre^owsst 
of the bends to avoid the problems of hypoxia as the p*t*rni nraf» the »uif*re 
and to promote the removal of the rnert gu cauvog ihr bends. * «kp?h <-( >k* 
feet of sea water is equivalent to I2atmmpfwm, and oire-xixrb «*f that 
is equivalent to two atmosphere* of oxygen Again, ** do not fully modem and 
the buic mechanisms of oxygen toxicity *1 the cellular level If ih»* under- 
standing can be reached, then perhaps suitable phaunatologwal agents can be 
developed to minimize oxygen loxkity and thereby alio* for dkt**tu|»fmion 
treatments starting at much greater depths. 

Questions on Section 111 


31* Bends are 

1. associated with too high a proportion of oxygen in ike breathing 
mixture; 

2. caused by helium only; 

3. caused by inert gases in the breathing mixture; 

4. certain to occur after working and breathing in oxygen pm»wrt 
greater than 12 atmospheres; 

5. the same as hypoxia; 

24. "Which of the following statements is (are) subtantwted by the Swiwn 

1. Extrapolation of the information given shows that a diver can upn *i< 
safely at a depth of 760 feet using 4% oxygen Is his gas mixture 

2. Oxygen toxicity and bends not only have the same symptoms, hot 
also the same physiological mechanisms, 
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3. Oxygen toxicity is a condition of more rapid oxidation within the cell 
than the cellular tissue can withstand. 

4. The least oxygen safe for breathing is 16%. 

5. Within the ranges of pressure and time indicated in the Section as 
safe limits, pressure of the gns mixture and proportion of oxygen are 
inversely related, 


Section IV 

A research scientist irradiated hybrid male mice for 12 weeks with various 
doses of neutron radiation. The animals lived during this time in cages on top 
of a graphic low-energy experimental pile, a neutron source. 

After irradiation, the mice were mated with groups of female mice of a 
specific test stock, also used in radiation research. The male irradiated mice 
carried dominant genetic characteristics, such as coat colour, whereas the 
females carried recessive genetic characteristics that the offspring would inherit, 
such as pink eyes. 

Ail the offspring of the mice were checked by the researchers to see if 
characteristics of permanent mutational change had occured. This was express¬ 
ed, for example, as change of coal color from black to brown, spotting of coat, 
kinking of tail or body hair, change in size of cats or color of eyes, or abnor¬ 
mality of feet. 

It was observed that after mating successive generations expressing muta¬ 
tions. when the dominant mutations of the irradiated male mice became doubled 
in an offspring, it nearly always caused death. The same was true when the 
recessive mutations were doubled. As an example of how seldom this 
happened, however, only about one mouse of each 2.000 carrying the dominant 
characteristics from the group of male mice irradiated with 200 rads of neutrons 
showed this lethal effect of dominant characteristics. 

From these long-term irradiation exposure experiments it is not possible 
to predict effects oflarge doses in a short period of time. In another experiment, 
it was found that when the animals were given very high doses in just a few 
minutes instead of week*, the number of mutations was much lower, being 
only about one-tenth of that produced by long-term exposures. 

Questions on Section IV 

25. Which of the following statements is fare) supported by the Section ? 

1. Different kinds of radia'ion source* produced different mutations. 

2, Long term exposure produced more mutations than shorter intensive 
radiation. 
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%. Most mutation* were ktM 

4. The genetic cffeiH*** *' } ' ■’’ r '* ,i ‘ 

5. The KMiluof thee*pt* wh" * h fi '' r - ,f 1 " i- 
experiment* »*rh s*ui* ^r» 

U. Which of the t*l!-'».n* V ‘> -*r c.» « r • -<■ T ’ 

study 1 


*? 


vu-pr 


; r 




|. to compare mutation »*t* «!»>r f :.•!*■ r ’ ' J ' r r • 

2. to find the minimum tadur«n**p»Hr -i r ■* <T t - ? 

3. to'find the mutational pointful t<( ilr r* r t tn. «-w 

4. to set if radiation of males *tK ». v‘4 r *V- r ^ <• 

5. to test the fertility »*f maJ*vrd iru r - ■ - 


Srcttea V 


Forces of attraction between mokcuV*. f* ?*.;« - • -*u »'t n 

and cohesion. These force* «cn»ent«»l!> tKii-ui - t •.** •/ 

force between unlike particles (tit ••IcmiIcs i'f *l>Ttir .. ;'.r i iit-, 1,1 ‘ ' ’if *r *,»»*** 
like particles. Thus fine du*t and pa<s»i adht<r m * mi. *h», .* ithe 
particles of a steel cable cohere together ft -??. »4?,r.» n *!».t 1 n ,.5* jviwj 

on temperatu«< cleanliness of adp'imni *w«fa*o. 5 iMsm». » .>( „ .sm »* 

pressure etc. 

The constituent particles wtii|*<*«ti)[« hilt j^-ias. r<t i!r(j«p.»(4 

by the principle* of minimum potential «net«y. If an attempt .* m» v r. sun* 
these particles closer together, an elastic fen.iron k) up, <***t>r t»ia 
pression. Conversely, if the particles ate xjuiiirJ br-fnJ ihf»* 4»i 

lance, forces of cohwion, opptnmg tht* separation* i**«K snt»* pi*? t>* «»t 

conditions govern the spacing of atom* or ion* in flw crystal A * *4>d 

Two examples may beconsitktcd-4, A than, *nuit*Uy *k*}*4 *i»*» 
plate, suspended at its centre by a spring. cvM*»t*c.ifM H l«#He »JJit »i.*a mtwfrt 
brought into contact with the surface of water When f»n#Jty Kjwotrd from 
this surface* the plate emerges wet. B U the sains cspriswKnt »» imj »>»b 
mercury the glass plate* removable from the mutcuts uidMr »iih <**«■ 
slderable effort, is found to be dry. 

Qaestfoin£oatKtti{e« y 
27. According to example A : 

1. adhenstve forces {water to glass) are greater for cocuUi pl*te* of *t»** 
■ than for square plates of glass having the same area. 

2 . Cohesive forces have to be greaterthan adhesive form in situat#** 

like example A; 
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3. Cohesive forces (water for .water} follow Hooke’s Law; 

4. if the glass plate Had been corrugated the adhesion would have been 
hurt eased. 

5. the force of ml he-ion ol walet to glass is greater than the cohesion 
of ssafer lor ihelf, 

28. Considering cvrtuple H ; 

1. adchsion between the glass plate and mercury is less (ban between 
the glass plate and water 

2. adhesion between the glass plate and mercury is not as great as the 
cohesion between mercury panicles. 

3. a square glass plate ol the same as the circular glass plate would 
exhibit less adhesion . 

4. mercury shows no elasticity 

5. ssetusss or dryness of glass plate is not pertinent to the example. 

29. Which ol the following sl.iteimnis may he correctly inferred trim the 

Section ‘ 


1. Adhesion and cohesion ate magnetic phenomena. 

1, Smooth surfaces ore easier to keep dust -free than rough surfaces. 

3. The greater the similarity in the physical properties of two substances, 
the greater the adhesion Ik tween them. 

4. I In* creator the viscosities of two substances the less the adhesion be¬ 
tween them. 

5. The principle of minimum potential energy governs the spacing of 
joi.s or atoms mthc crystal lattice of a solid. 


KectUm VI 


In the diagram 
n ? h > e u 
d f c i f “ x 
a »d *r 
b * c>--x 
e 5 f- t 

r-i s-i ti.ua.vwS 



u 


V 


N 


Each of the values, a,b, c, d. e, f, r, s, t, u, v and N is integral and posi¬ 
tive. 
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QveMtart ** v * 

30. Which ofihe Wlrtwin?^ !4ifn ' w *' * ,inw ***** M| '* 
possible to determine the value <*$ % 


\. c.t 

2. d, e, N 

3. d,c,v 

4. r, s, N 

5 . r,t, v 

31, Which set {») of valuta taken one aU On* *i» <«*% «m « ■> 4fW*«ne 
each of the remaining value* mi the diagram, »hm ♦.»*«4 f *»* »** **« 

1. M.N 

2i ti i Ci f 

3. d, b, e 

4. d.e, v 
3. u, v 

32, ir the value* or N, v, r and « ate k««*n, »h«h *44’t“*<n| *fi »i 4 **1 w* 
will enable one to determine the *atw of s 1 

1* a only 

2. b only 

3. donty 

4. c only 

5. f only 

33, If N, u, r and t arc known, what i* the imslket numb** trf addiuai^t 
values one must know to determine each of the remaining *»ive* (*, *», c< 
d, e,f, s and v) in the diagram. 

1. 0 

2 . 1 

3. 2 

4. 3 

5. 4 



CHAPTER VI 

INTER-PHETATION OF THE DATA 

6.1 AREAWISE DISTRIBUTION OF ITEMS ON SCIENCE APTITUDE 
TEST: 

0« ii perusal of Appendix (v), it will be clear that the number of items 
included in the Biology section were a Utile more as compared to the number of 
items included in Physics* Chemistry and Mathematics sections viz.* 7 in each 
of the latter 3 sections while? in ths Biology section. The other 9 branches 
of science had 5 questions each. Low weightage to the interdisciplinary branches 
of sciences is because these areas are not included in the curriculum of the 
Secondary Boards. The interdisciplinary branches were included because there 
was a general feeling that we should have an assessment of the broad spectrum 
of knowledge of the students The questions framed in these sections were of 
multiple-choice type arising out of thought provoking passages full of scientific 
information. Four alternatives were provided in each question. Thus, in all 
there were 75 thought type questions covered by 14 branches of science and, 
this constituted Part A (compulsory) of the lest. 

In Part B (optional) of the test, there were four sections, viz., Physics, 
Chemistry. Biology & Mathematics and these subjects are included in the 
curriculum of the Secondary Boards. An examinee was to choose one of the 
these four sections, depending upon hi* aptitude in a particular branch of 
basic science. Each of the four sections consisted of 30 factual type and 
20 thought type questions. The questions were set in the multiple choice 
form with four alternatives to each question. Thus the Science Aptitude Test 
contained 56% of thought type items and 44% of the factual type items, 
whereas this figure is 76% and 24% in an examinee’s attempt. The number of 
thought type items (76%) were slightly more than three times the number of 
factual type items (24%) because it was felt that the farmer type of items 
were more suitable to spot talented students. A perusal of Appendix XIV 
will make'it clear that f»B% of the factual type items and 76% of the thought 
type items were selected on the basis of difficulty and discriminative values. 
The rejection of thought type items is slightly more this year as compared to 
the preceding year by 3% white in case of factual type items the rejection 
figure has increased by 10%. The increase in the rejected items of the factual 
type is because of their limited scope in eliciting higher and complex mental 
potentialities. 

On the whole one can judge, empirically, with such objective type of 
test, the ability and interest in a particular brands of science of a student. 
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Appendix VI mdiaset the *•»<<»*«* *cei*on* Weshff »."* ^ 
or passages and the number «>f ilcm*e\imwJI f*‘*w A *»« f* ,l> * r! C1 ‘ H 

area. The last column of append s VI, pm *•* *,»■*.*•*, , t iv 

items per pswwge. There wem* *>* hr **«nv ^'T* r>prs 

setters in this respect Hie number %e«*c*horn l 2* i«* »* n ■*"' 


the number of items pci pjumrc <* 2 3 »n *br *•*«?«?» >i» r*' ? •' ‘• ,|J ’ ,r;, ‘ *’** 
in cose or optional part this figure i* 3 2 The *at*»i*-**i r *-,.’ 1 '■■' * - *"" f ” * - 
be due to many reason*! hke the re.isl*bi5ti* o< shr pi'nr 1 ** A »J ^esrni 
subject areas, abstract nature of the Mh»«t ma«cr *i> P> ' ’•*■ 1 '■ ** 
due to the fact that there arc some area* wbetr cs«f» t r».>n <! ‘ •''**■■ 

can judge critical thinking and *e«enl>fu leawmift* ««r "f t -w A 

higher mental power*) is very driftrult and Howe the **r*»r f *■-«* ‘ 

per passage for such area* i* a* low a* l 23 e * in Phil wpb' <T V*.-fw **4 
in agriculture. Mathematics and in *ome pa«i<<ul*f hi *♦»,)*» «i viewer* 
like Physics and Binlogy the culling of rtcim it tt*mp*riti*»"i* i»>»n 3.n4rt»*f *» 
why the average number of item* per passage me 3 *>. * \ **4 1 »» 


6,3 ANALYSIS OF THE MERIT LlSf : 


In Appendix (VHl) the analysis or the mem b*t n gorn, uking o* *i*tn 
of SO ranks each and the last slab of Wt rank* (in mdn M mmii to mdnau 
the educaiionni courses opted by the awardee* (>»< **f ihc «> p Ucn4» 
awardees, 12 have joined basic science course* and <> fcw pxncd 
engineering courses, Amongit the first $Q*tuiknu, u him **•****■>, 

10 joined engineering and technological course* and one opted f*»« ctlu» 
professional courses. In the next slab of 50 awaidrc*, 3) fuse optrd in s*»m 
sciences and only 5 have gone in Tor engineering and techooW) ib«* « f m 
top 100 talented students, dd^o hsvtjointd bttiu inewr amuri m tht 
middle group 64% and 67% hare joined in the thud *#*«•/? *•/ ion tt<*J*nn 
19% of the students in the top group have joined enginwung and *.ibe» 
■professional courses. This figure is 20% in the middle and 16 . m ibe 
third group. In the last slab of 68, 54 have joined technical couhr* i (<L«m 
the above statistical data one can draw the conclusion against the statement 
"that top meritorious students are more likely to go in for engineering, techno* 
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topical or medical courses". Rather there seems to he a tendency for the 
brilliant students to opt for basic sciences in preference to the technological 
or medical courses. 

On the whole, (fit"', students have joined basic sciences, while 17.4% 
have joined engineering or other professional courses. This bias in favour of 
basic science courses may he due to the specific aptitude of the students, fact* 
lilies extended* and the pre-conditions laid down in the specific scholarship 
scheme as well as the pre-conditions of admission to the various institutions 
in the country. 

fi.4 STATE WISH DISTRIBUTION OF Till; I XA MI NITS AND THE 
AWARnaS: 

Appendix IX A M reveals that there is a wide variation amongst the 
States m respect of number of students taking Jlic Science Talent Search 
Examination. ‘I his reflects that: 

(1) the total number of students in class XI or an equivalent stage in 
ddfctcnt states is ddfetent; 

(2) publicity of the scheme in all the stales might not have been uniform ; 
some Stales and Union Territories like U.P., MR., W.R., Madras, 
M S. and Delhi have sent an appreciable number of students to take 
these tests; 

(.1) there may be a wide variation amongst the Mates ami the territories 
with regard to the number of students with 55".. marks in science 
subjects in class X (or an equivalent class); 

(4) it is a fact that in .some states, the facilities for professional courses 
arc so adequate as to accommodate mo*t of the bright students, leaving 
very tittle incentive for them to go in for basic science courses. 

Column (5) Appendix IX-A (tj gives the siatewisc selection ratio (in per¬ 
centage) at the fust stage of selection, viz., those eligible for being called for 
interview on the basis of marks obtained in theory papers. 

It will be interesting to note that these selection.ratios for the Delhi Terri¬ 
tory and the Slates of W.R., Kerala and MS. are higher than other States and 
Territories indicating that probably only those students were sent for the 
tests whowerc high achievers, in the remaining states although a sizable 
number of students were recommended to take the test yet very few students 
were finally selected for the award, particularly in the slates of Rajasthan, M-P. 
and A.P. This may be due to the fact that (he recomended students had probably 



not been able to Show matching cuts^I bi ‘ tn(tftc "-mp«dwM*-i* ** 

coaid have been expected on the *»»' ** '*«’* ***** * } ‘*'< WT -’* •>* 
reflected by school mail.*) Thu indK-ate* that 

(I) the scientific xludtc* in thoc State* haw **'< ** c * n ■'*««''*'* 
incorporate the recent development»« wwme* . 

(2J the school mart* in these State* reflect a t** «w^ loowWgr 
rather than wide xpeettom of soewitk comph»wd *"* 
critical thinking and reasoning, 

(3) the teaching in these Mate* may he twin? o*«otc4 u pvfwre **v(V*n 
for public examination demanding i >pr of wkum k***H 
rather than developing KWtiiific c«o«pt*, «re#i«>t* a* 1 ** 
thinking; 

(4) the cut-off score of 5^% reflect* different »ta«d»td* *’f lorftni.vt 
abilities in different stale* and tettitai***. 

(5) the system of examination is quite different *n d’fftie*t ♦«»’*» 

A perusal of column (?) giving the final wkxt»“n mi*"*, imitate* ‘ !, «ht 
ups and down in the relative pniition of the Stale'* pcsfmmaiwe »«* 
to their relative position in column (3). State* hke « ’ I*, ti«}»*t »n.! 

have shown some improvement in the final mull in c«*m{Mt»* no t<*th»t - f *** 

previous year's mult. 

the plausible reasons for comparatively good performance fre»m Delhi u» 
addition to those quoted above) may he that 

(1) the students in Delhi Have an advantage over nitwn in h»*<»# better 
library and laboratory facility in addition In belter *tjw»wo*«»«l 
methods of teaching; 

(2) the curriculum is comparatively rich in content matter * 

(3) there may be aome familiarity with objective type »e*i* tvih, 

students because of the previous examinations of 19**. *4, •« and 
66; to compensate for this relative disadvantage* of the tfudrnu 
from other States, the Depart mem of Soeooe Education ha* KO< 
copies of the test papers of previous years to all the tuse* and *<rw« 
tories so thst the teachers and student* may get an idea of the item* 
that they can expect; 

(4) these students have added facilities of ickmton kmm ami well 
qualified science teachers, mostlypost-fnidu* let; 
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(5) these students arc exposed lo belter extramural activities or a scientific 
nature. 

Column No. 8 imlicites the pcrccentugc distribution of the awardees in 
the different Males. Most of the participating Mates ami territories have 
received a few scholarships, although territory like Delhi has been taken a big 
chunk out of the total number. It may he noted that the awards were made on 
an All India basis and no stale'tcrrilory quota was fixed. However, one feels 
that from ihc slates like U.P., where the student population is quite large and 
much more than that in Delhi, a large percentage could have competed success¬ 
fully in case their teaching and learning standards were comparable with those 
prcvclcnt in Delhi. 

A glance at Appendix 1X-A (ii) reveals that slates like Kerala, W.B., 
Bihar, A-P. have shown better results in comparison to that of the preceding 
years, while in ease of states like Gujarat, U.P., Orissa, M.S., M.P., Assam, 
the number of selected candidates for the award has decreased. It is quite 
dear from the aforesaid Appendix that from the State of W.B. and territory of 
Delhi, a good number of students arc selected for the award every year. In the* 
year 1966, from the Delhi territory maximum number of .students (150 awardee 
out of a total of 354, finally selected) were selected. But the statewisc selection 
ratio is only 26% which has been reduced to 14.36% in the year 1967, This is 
because, in the year 1966, heller students (securing marks higher than the cut¬ 
off point) were recommended for the test and the total number was 572* while 
in the year 1967 the total number of examinees has increased to 863, whereas 
the number of students securing marks much above the cut-off point has been 
reduced. One may be inclined to feel that the chief plausible reason for com¬ 
paratively good perfoim&nce of the students appearing from Delhi Territory is 
that the students get maximum information relevant to the examination and 
some other allied facilities. In reality this is not so, because it has been ob¬ 
served, since the year 1964, that students just at the tail end of the list of 
students who qualify for the interview arc found to possess a good grasp over 
the subject matter and the project work. This may be due lo good educational 
background. Though more rigouro us norms arc adopted ia ihejntcrview hoard 
at Delhi, still the average score of the candidates in the Interview is more than 
that of the average score in Interview of the students from other States, 

A perusal of the Appendix IX B* showing language-wise distribution and 
the average marks sen rad by the examinees appearing from different states at 
the essay paper of the National Science Talent Search Examination year 1967, 
indicates that there is no imrfced tendency among the students to write their 
essay paper in Hindi (27.9%) as against in English, where this percentage is 
48.3%. This represents a changed position from that of last year, where the 
%nge of students writing the essay paper in Hindi was mote than writing the 
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paper in English. Though the total number of examinees have increased from 
3932 (in the year 1966) to 6049 in 1967, ycl the total number of examinee* 
from the Hindi speaking areas has gone down particularly in the vase of Ml 5 , 
and U.P. States. 

It is interesting to note that in case of Hindi medium states, there is a 
growing tendency among the students of writing their enay paper in Hindi in 
comparison to the students from states with regional media writing their paper 
in their own regional language, such as Bengali, Tamil, Malyalam etc. 


The figures are as follows 


%agc of students who 

States with 

States with regional 

wrote their essay 

Hindi 

language as 

paper in 

medium 

medium 

tiMM itm imm 

(i) Hindi 

79.1% 

i\ T' 

(ii) English 

19.2% 

jrr 

(iii) Regional languages 

1*7% 

47 . 4 *:; 


The overall %age of the esssy paper written in English, Hindi and other 
regional languages is 48.3%, 27.9% and 23.80%, whereas the total number of 
students from Hindi speaking areas arc much less than the total number of 
students appearing from the remaining states/territories. 

Moreover, a comparative study lias been performed between the average 
score scored by the examinees appearing from the Hindi speaking areas and 
the areas with regional languages os medium (the state of Mysore is excluded 
because of the fact that 74% ofthe examinees wrote their essay paper in English). 
The figures worked out arc 18.76 : 20.72. 

The language-wise average score of the examinees is given in the last row 
of the table. On a perusal of this table, we find that the average score scored 
by the examinees who wrote their paper in Assamese is highest i.e, 23.50 while 
in the preceding year the highest average score was in Tamil language. This 
should not be misinterpreted in terms of some special consideration to the 
Assamese language but may be due to the following reasons: 

(1) better verbal facility of the examinees and adequate ability to organise 
ideas and their systematic representation; 

(2) selected nature of the sample; 

(3) better academic achievement, irrespective of the language concerned. 
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A comparative study regarding the average score scored in the essay paper 
by the examinees appearing from the various states'territories is given in the 
last column of Appendix IX B. There is a significant variation amongst the 
average score obtained statewise, the range being 16.20 to 23.60, 

6.5 INTER-BOARD VARIATONS IN THE DISTRIBUTION OF SCORES 

ON THE DIFFERENT TESTS : 

Appendix (X«A) gives the mean, standard deviation and a measure of skew¬ 
ness of the scores, togetherwith their standard errors for each of the interview 
boards. It also gives the frequency distribution of scores board-wise and test- 
wise. The average score in Science Aptitude Test varies from 47.50 to 80.12, 
while the pooled mean is 77.50. It is interesting to note that this range is 
smaller than the range that existed in 1966. Barring Delhi and Calcutta Boards, 
the average scores on the rest of three boards are not much different from the 
pooled mean. The average score on essay paper and project report varies from 
26.26 to 27,42 and 12 22 to 13.91, whereas their respective pooled means are 
26.98 and 13,04. It has been observed that on the essay paper, the average 
scores on the five boards are almost homogeneous and in the distribution of 
scores on project report, the average scores for the different boards are again 
homogeneous. 

However, with regard to the Interview scores, the average score varies 
from 15.57 to 28.06, while the pooled mean is 19.62, indicating a wide hetro* 
getieity of scores scored by the candidates at the various interview boards. The 
inter-regional variations can be attributed to the heterogeneity of various 
factors obviously present at the different interview boards. The average score 
at Dehradun Board is the highest while that at Bangalore is the lowest. The 
measure of skewness yp^O.278 in case of Dehradun Board is the lowest, indi¬ 
cating that the marking was not at all stiff. One of the reasons may be that the 
students interviewed at this Board may be of a higher calibre, which is inciden¬ 
tally supported by their average score in other theory papers, It is interesting to 
note that the standard deviation (S. D.j of the distribution cif scores, scored by 
the candidates interviewed at this Board, in S.A.T., Project, Essay and Interview 
is comparatively lower as compared to the standared deviation (S. D.) of the dis¬ 
tribution of scores at other Interview Boards, indicating that there is not much 
variation amongst the students at the abovesaid Board in respect of their scores 
in various tools of selection. Despite the fact that Delhi Board students have 
done well at the theory tests, they have recorded comparatively lower average 
score on the interview. From the measure of skewness ypi =1.250, it is clear 
that more rigorous norms were adopted at the aforesaid Board. Inspite of 
effective steps taken to structure the interview on sound lines and to increase the 
reliability of the interviews, not much benefit has come out except that the 
range has decreased and the minimum and the maximum scores have increased. 
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From the histograms It (i) (I to 6) *'f Appends \ «»». *t tk.f the 

distribution of Science Aptitude Test vcotcv i» 'bstoly p»’vt»*clv -ke*cd in a*c 
of all the Boards Overall, we c*n c,'mU t-rkliiite that she dntttbulmn nf 
scores at various interview boards follow the normal if«vtnbnM«o* 

The distribution of the essay marks from hutroyramv Bln) (1 to ft) s\ 
more or less identical at all the Boards, and follow die normal distribution. 

A perusal of the histograms B fin) (I to fit of the aforesaid Appends 
reveals that the distributions of the scores on the project rcjv»ri at various 
interview boards arc positively skewed* with very h-w measwre *'f skewness. 
Moreover, except at Delhi Board, the distribution of motes at the remaining 
boards follows the normal distribution. The histogram at the Bombay Board tt 
of a bimodal nature. 

The distribution of scores on the basis of interviews is positively skewed 
for all the Boards, with maximum .measure of skewness \ »*« f 25 at Delhi 
Board and the least at Dchradun Board {\ Jr, -’•0 27ft|. 

6.6 A FOLLOW-UP STUDY OF 1964, J965 and 1966 AWARDI H WHO 

JOINED BASIC SCIENCE COURSES: 

A perusal of Appendix XI will reveal that the correlation between the 
S. T. S. total and the marks scored by the awardees at their B Sc. (final) exami¬ 
nation is very low. This may be due to the different norms and standards adopt¬ 
ed implicitly by the different universities in the country to measure the academic 
achievements. Besides, these marks measure primarily (he actual achievement 
(with imperfect reliability and validity) whereas S. T. S, teas are intended to 
guage scientific aptitude (with greater reliability and validity) rather than pure 
achievment. Again the relationship between aptitude and achievement may 
not be exactly linear as is measured by the product moment correlation. 

This low correlation may also be due to comparative low reliability of the 
scores in essay paper and project report. This is due to the descriptive nature 
of both these tools of selection. 

The correlation between the scores on S. A. T. and the % age of the 
marks secured in B.Sc. (final), though significant, is low. This may partially 
by due to some of the factors explained above. The significance of the corre¬ 
lation may be due to the following reasons 


(a) In some universities the questions are so set that there is more 
weightage to the thought type questions, testing the specific ability of 
the Students regarding his subject of study, rather than testing the 
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bookish knowledge. This trend is being followed more at the higher 
stages like B.Sc., M. Sc. etc., but less at the Higher Secondary/I,S C/ 
Pre-university examinations. That is why the correlation between the 
scores in S.A.T. and the percentage of marks at the Higher Secondary 
or equivalent is not significant. 

(b) The scholastic situations at selected institutes of higher learning are 
so structured that they may activate the powers of higher learning and 
creative abilities of the academically bright students. Similar is the 
scope of the S.A.T. 

6.7 SOME CORRELATIONAL FIGURES AT A GLANCE. 

In Appendix XIII there are 77 correlations between the following variables:- 

(a) Selection tools of the National Science Talent Search Examination; 

(b) Marks scored at class X or at equivalent standard in science subjects 
viz., Physics, Chemistry, Biology, Mathematics and General Science. 

(c) Marks scored at class XI or at equivalent standard in science subjects 
(viz., Physics, Chemistry, Biology, Mathematics). 

A glance at the correlational figures at SI. No. 1 to 9 in this Appendix, 
representing the intcrcorrelations of the marks scored at the high school or 
equivalent standards in various science subjects, reveals that all the figures are 
significant except the inter-correlations beeweenthe marks scored in(i) Chemistry 
& Biology (ii) Physics & Biology (iii) Mathematics & Biology. This may be 
due to small sample size. 

A perusal of the correlational figures at Serial No. 39 to 48 will reveal 
that all the inter-correlational figures are significant at 5% level, except the 
inter-correlation between the marks scored by the awardees in Mathematics and 
Biology papers at Higher Secondary level or at equivalent standard. This again 
may be due to the factor explained above. The above correlations give a 
general impression that a student scoring high in one subject is likely to do well 
in other subjects too, but the degree of his achievement in each subject will of- 
coursebe different. 

The inter-correlational figures at Sr. No. 35 to 38 represent the correlations 
(degree of association) of marks scored by the selected awardees in science 
subjects (at high school level or its equivalent) with the marks scored at the 
Higher Secondary level or ib, equivalent. All the inter-correlations are 
significant at 5% level except the correlation between the marks scored in 
Biology at class X and XI respectively, which shows that some of the low 
achievers at high school level have shown a marked progress at the higher 
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secondary level whereas the high achiever* have not been able to keep ci nMant 
pace, which can lie easily viewed from the raw data. These inter-correlations 
in fact give us the predictive validity of the High School marks. It may Ire 
argued that these validity figures are higher than (he figures obtained by 
correlating National Science Talent Search scores with the Hrgh School marks. 
This may be due to the common content factor in case of the former. 

The figures at Sr. No. 74 to 77 give the inter-correlation* of marks scored 
in general science, which is one of the paper* at the high school level, with the 
marks scored in each of the science subjects via,. Physics, Chemistry, 
Mathematics and the total at the Higher Secondary level. All the correlational 
figures are significant at 1",, level, except in case of Chemistry. The plausible 
reason for this can be that the content matter of chemistry mostly consists «r 
rote memory work and the sample sire is very tow and is not a complete repre¬ 
sentative of the population. 

On a perusal of correlational figucs at Sr. No. 30 to 34 of the Appendix 
XIII, representing the inter-correlations of National Science Talent Science 
Talent Search tests with High School marks in the science subjects, all the 
figures are not significant. This may be due to the usual imperfect reliability 
and validity of the essay type examinations prevalent at the school stage. 
Secondly, Science Talent Search Tests arc primarily aptitude test* while the High 
and Higher Secondary School examinations arc pure achievement tests. Thirdly, 
correlation has been worked out with the total and the partial scholastic 
achievement. 

Figures at Sr. No. 69 to 73 gives the correlations of National Science 
Talent Search total with scores in Physics, Chemistry, Mathematics and scores 
at the Higher Secondary examination, All the five correlations, except in case 
of Biology, nre not significant at 5% level. In ease of Biology though the 
figure is significant but low. This also may be explained on identical lines as 
stated above. It may be observed that the Science Talent Search score* are 
primarily indicators of scientific aptitude and creativity (as against achievement) 
and hence can be validated against standardised Scientific Aptitude Test* only 
or against actual contributions of awardees in the scientific and technological 
fields. The figures at Sr. No. 10 to 14 represent the degree of assotiation of 
marks scored by the awardees (selected group) in Science Aptitude Test (one 
of the selection tools of the National Science Talent Search Examination) with 
the marks scored at class X or at equivalent standard in basic sciences (i.c. 
Physics, Chemistry, Mathematics and Biology). Most of the calculated corre¬ 
lations are not significant at 5% level. This may be due to different norms 
adopted Implicitly by the different schools in the country to measure the 
academic achievements. Besides, the school marks measure primarily the 
actual achievement (with imperfect validity and reliability), whereas this objec¬ 
tive test is Intended to gauge scientific aptitude (with greater validity and 
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reliability) rather than pure achievement. Again, the relationship between 
achievement and aptitude may not be exactly linear as is measured by the 
product moment correlation co-efficient. Moreover, in the Science Aptitude 
Test an attempt has been made to include maximum number of thought type 
questions, which are non-curricular in nature and test the powers of reasoning, 
comprehension and critical thinking. 

A glance over the correlational figures at Sr. No. 15 to 19, representing 
the association between the marks scored in the essay paper and the marks 
scored at class X or equivalent level in the basic sciences, reveals that all the 
calculated correlations are not significant. The possibility of non-significance 
and the negative correlation as obtained here, may be due to the facts : (a) that 
the essay examination is highly saturated with verbal fluency, handwriting and 
allied factors which may not be present in usual scholastic subjects or (b) the 
sample may not be a complete representative of the population. According to 
the eligibility conditions, the span of the scores in science subjects will bear a 
minimum cut-off point, while in essay this range is from 0 to 100%. The 
empirical validity of this tool can be found out by the multiple correlation “R”. 
The correlational figures from Sr. No 20 to 24, which represent the correlation 
between the marks scored in various science subjects at High School level or 
at equivalent standard and the Project Report, the figures calculated are nega¬ 
tive and arc not significant. Similar is the case with the Interview marks. 
This again may be explained on identical lines as stated above. 

The figures at Sr. No, 49 to 53 represent the correlation between the 
marks scored in Science Aptitude Test and the marks scored in various science 
subjetes at the Higher Secondary level or at an equivalent standard and also 
with the total marks obtained at these stages. It is observed that all the calcu¬ 
lated correlations are significant at 5% level. This not only serves as a reliable 
criterion measure but also indicates the predictive aspect of the Science Aptitude 
Test. It may, however, be pointed out that the criterion scores are not very 
reliable and valid because of obvious reasons. 

6.8 ITEM ANALYSIS OF THE SCIENCE APTITUDE TEST: 

i 

In order to judge the suitability of the different lest items, a detailed item- 
analysis has been carried out, which is reported in the Appendix (XIV). 

■ The top and bottom groups constituted upper and lower 27% candidates 
emerging out of a stratified proportional sample of size 600. The discrimina¬ 
tive and difficulty values have been calculated from the item-analysis chart by 
by A.E. Harper, B, Das Gupta & S.P. Sangal, 

It will be noted that on the basis of the difficulty values and discriminating 
power of items (taking a cut-off point at 18 for discriminative power and diffi- 



cutty level between 25 to 67), 32% of the items of fa:tuai type, 24.5% of thought 
type and 27.6% of the total items in h-*th parts of the test have been rejected, 
mostly in ureas of Mathematics and Astronomy. In case of non-curncuiar 
(excluding Astronomy) subjects, the rejection is only 21% of the total rejected 
thought type ilems whereas the over-all rejection of items in compulsory part 
of the test is 19%, which is much less in comparison in that of last year's 
percentage of rejection (40% and 20%), thereby giving a general impression 
that the examinees have better acquaintance with these new areas (especially 
Geology, Physiology & Hygiene, Astronomy, History & Philosophy of Science, 
Bio-chemistry, Engineering and Agriculture, where most of the items are dis¬ 
criminative). It will be noted that items on Mathematics and Chemistry in 
both the parts of the test arc mostly non-discrimlnative. One plausible reason 
for this can be that the content matter of Mathematics mostly consists 
of new areas like inverse operators etc. which are totally new ideas for the 
examinees and moreover it has been observed from the previous years that the 
%age of the students who opt for Mathematics as their optional part is very 
low in comparison to other optional parts of the test. The second reason 
is that the high achievers, who have opted for the optional part as Mathematics, 
have attempted the thought type and factual type questions with more concen¬ 
tration and in their case the detractors were not equally attractive whereas in 
the case oF the low achievers, who opted Mathematics as their optional part 
and attempted the question successfully, the success seems to be mostly due In 
the guess work because all the distraeiors were found to be plausible in their 
case. The third reason is that some of the items are incorrectly responded by 
most of the high achievers in comparison to that of the low achievers and some 
of the items are equally'responded by both the groups, thereby no significant 
difference exists between the number of correct items in the top group and the 
bottom group. 

One of the plausible reasons for the non-discriminativc items in Chemistry 
in both parts of the test, can be that the content matter of Chemistry mostly 
consists of rote memory work and hence it is really difficult for high and under 
achievers to be distinguished on higher mental powers und creative abilities, 

A few items with difficulty index beyond 65 base also been taken because 
of the content validity. 

Applying the rigid criteria of selecting items, 199 items have been found 
to be suitable for future use. Since the tool has been found to be highly reli¬ 
able (ri7=0.92), it can be hoped that the pool of items can safely be used by 
the Secondary Examination Boards of various states and territories. More¬ 
over, in such a perfect tool of measuring scientific aptitude, this high reliability 
co-efficient (which is a very good measure of internal consistency of the items) 
is normally expected. It is an interesting feature that the students in the top 
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group (27%) have answered questions oil new areas much better than the 
questions on traditional curricular branches. This is encouraging because it 
indicates wide reading on the part of brilliant students. In case of bottom 
group (27%) the position is not so satisfactory. These students tend to answer 
questions correctly on traditional curricular themes in a better way than items 
on new information. Again, it is encouraging to find on a perusal of table (B) 
of the Appendix (XIV) that students both in the top and the bottom groups 
have answered the questions of thought type in a much better way than ques¬ 
tions of factual type, or in other words, thought type items have proved to be 
more discriminative than the factual type items, because the %age rejection 
of items of factual type is more. 

It indicates that the students do possess adequate mental capacities to 
attune to the new type of items, where higher mental powers are called forth as 
against rote memory/ It also indicates that the thought type questions elecit 
spontaneous motivation, which is vital for proper academic distinction. This 
is clearly brought out by consistent high achievement on these types of items. 
It further indicates that the powers of critical thinking, analysis-synthesis and 
reasoning occupy an important place in the effective teaching and learning of 
science at the Secondary stage. Items which are suitable on the basis of 
discriminating and difficulty values are given below 


Compulsory part of the Test: 

l to 12, 14 to 21, 24, 26, 29 to 34, 36 to 50, 52 to 59, 61, 63 to 67, 71 to 
73 and 75. 


Optional part o! the Test (N:=6l) 


(i) Physics 
Jii) Chemistry 

(iii) Biology 

(iv) Mathematics 


1 to 11, 13, 15, 18, 19, 23, 25, 27 to 37, 39, 43 
to 50 (N s =37) 

3, 5,7 to 23, 25, 27 to 33, 35 to 39, 41 to 46, 
49 and 50 (N s =40) 

3, 6, 8 9, 12,15 to 18, 20,21, 23, to 29, 31 to 
33, 35,41, 44 to 50 (N*-30) 

1, 2, 5 to 8,12,14 to 16,21, 22,24 to 35,38 to 
42, 49, und 50 (Ns=31) 


• An analysis of the item chart indicates that the test is a mixture of very 
difficult, moderately difficult and a few easy items. Generally, in such a type 
of test, items with high discriminating power and with a difficulty index near 50 
is preferred. In a highly homogeneous test a wide range of difficulty value 
is desirable and that is why in the present case the cut-off point for difficulty 
index is 25 to 67. 
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One caution, however, needs continuous emphasis, i c. item anaijsis data 
can never be the final criterion for inclusion or exclusion of lc*4 items. It is only 
an aid to selection. It con also give valuable hints for editing an item, mi as to 
eliminate useless detractors, in correct ambiguities, nr make the item easier or 
harder as desired. It may also be noted that a low discrimination value docs 
not necessarily disqualify an item, unless the test is presumed to he completely 

homogeneous, 

6.9 REU ABILITY OF THE SCIENCE APTITUDE TEST : 

The Reliability of the Science Aptitude Test has been worked out by 
Kuder-Richnrdson formula (KR-20) as stated in the Appendix XV which gives 
the internal consistency of the test items and thus the dependability of the test 
scores. For the compulsory part of the test, the figure comes out to be0,92 and 
for the optional parts of the lest, the figures arc given below t— 

(i) Physics m=*G.86 

(ii) Chemistry ru«0.88 

(Hi) Biology rn- 0.89 

(iv) Mathematics rnaO.72 

This method of rational equivalence stresses the inter-correlations of the 
items in the test and the correlation of the items with test as a whole. 

In order to visualise toe effect on the reliability of the different parts of 
Science Aptitude Test, year 3967, a small project was carried our and a delated 
description of the study is given in Appendix XX. 

6.10 INTER-CORRELATIONS OF THE SUB-TESTS OF THE 
SCIENCE APTITUDE TEST AND OTHER TESTS 

From the table of inter-correlations of the various sub-tests, (Appendix 
XVI) it is interesting to note that there is a marked difference amongst the 
correlational figures of the various sub-tests calculated on the basis of (i) a 
random sample of selected awardees and (ii) a stratified proportional random 
sample of size 435 (roughly 7% of the candidates who took the National Science 
Talent Search Examination in the year 1967). 

In case of sample (i) most of the inter-correlations worked out to be 
negative, particularly the correlation between the marks scored in S.A.T. and 
Interview is negative and this figure is significant at 0.05 level. This gives a 
general impression that the high achievers have not shown good performance 
in the Interview in comparison to the low achievers. Experience has shown 
that this often happens at the various regional interview-boards. This is 
because of the following reasons: 
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(a) Interview marks ore not allotted on the basis of the theory marks 
(aggregate of the scores on S.A.T., Essay & Project). 

(2) The criteria at the interview boards are entirely different than those 
in vogue at the theory tests and secondly the abilities involved are quite different 
in the two situations. The only common factor is "scientific aptitude" and its 
due assessment. In the Interview, special weightage is given to the following 
criteria of judgment: 

(a) Scientific attitude 

(b) problem solving ability 

(c) creative thinking > 

(d) scientific interest 

(e) self confidence 

(f) verbal fluency and comprehension 

(g) information on current scientific topics 

(3) The sample is not a complete respresentative of the entire popu¬ 
lation or in other words the random sample is from a truncated population i.e. 
it is a specific group. 

This shows that if a sample is not properly chosen, it will reveal an 
entirely different picture of inter-correlational figures. 

In case of sample (ii), all the inter-corrclations are significant at 5% level 
and some at 1% level, except the inter-correlations of the scores in Interview 
with the scores on (a) essay paper (b) project Report. This may be due to the 
aforesaid reason explained at number (2). Since the inter-correlations of the 
various sub-tests are low it indicates that four different tools are measuring 
different abilities and there is no overlap in their domains. These four selec¬ 
tion tools can be used as a battery. 

A brief description of sample (ii) 

The population representing the marks secured by the candidates in the 
National Science Talent Search Examination were classified into the various 
class intervals of size 10 each. This represented the strata and from each 
strata, a random sample of roughly 7% of the size of each strata was drawn 
with the help of Tippet Random numbers. The assumption "irrespective of 
states” has to be laid down because our selection tools are based on the assump¬ 
tion that uniform educational standards prevail amongst the students, coming 
from the various educated grades available in the states. 

Though the essay examination is highly saturated with verbal fluency, 
expression, handwriting and allied factors, (which may sometimes inhibit the 
process of deep thinking and concentration, which ate vital for answering 
the type of questions put in the Science Aptitude Test), yet the obtained scores 
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give significant inter-correlations with the two other tool* of select ton, This 
represents a vital change from the results obtained in the previous years, which 
may be due to better sampling techniques. We expect it to be *o because in 
all the selection tools we are judging a common factor “scientific aptitude’* of 
the students. This does not mean that the tools are overlapping each other’s 
domain. However, with the help of factorial studies we can establish the 
relationship between the abilities called into play in responding tu these four 
selection tools. 

The insignificance of the inter-correlation between project report and 
Interview may be due to the fact that the teacher’s contribution towards writing 
the Project Report may be so great that an examinee has very little grasp over 
the content matter of the Report with the result that he has to cut a sorry figure 
at the interview, when he is asked questions based on his written Report. 
Experience has shown that this often happens at the various regional inter- 
view boards. 

This does not mean that this tool of selection may be abandoned because 
a good project report does indicate the originality of the ideas of an examinee 
together with his creative experimental attitude. Hence it forms « vital Unit of 
selection for singling out potential students distinguished from mediocre*. 

On the other hand, the interview* do carry with them the hazards of 
subjectivity alongside being a vital tool for judging the depth m a particular 
branch of knowledge. The correlations of the S. T. S. total with the sub-tests 
are all positive and highly significant. This is on account of the overlap 
between the National Science Talent Search total (which is an aggregate of the 
sub-tests) and the sub-tests. 

6.11 A detailed study of the population has been made in Appendix 
XVII and XVIII, which give the statewise frequency distribution of the marks 
scored by the candidates in the Essay Paper, Project Report and the Science 
Aptitude Test. Measures of central tendencies have also been reported on a 
statewise basis. In order to have an overall picture of the frequency distri¬ 
butions of scores onS.A.T, prevailing in the various states over the four year* 
{1964, 65, 66 and 67), graphs of relative frequencies are included in the Appendix 
XVIII. 

The data incorported in both the Appendices is very useful for making 
yearwise comparative study among the various states. 

6.12 Topics for some research studies have been included in Appendix 
XII. It is contemplated to incorporate the findings of some of these studies 
in the subsequent annual reports, 

6.13 Appendix (XIX) gives details of the follow-up study of some of the 
awardees and also gives comparative data with a parallel control group. 
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A random sample of sixty first divisioners was drawn from the finally 
selected awardees and was designated as the selected group." A similar random 
sample of candidates, who were not able to secure a position in the merit list of 
the National Science Talent Search examination because of their comparatively 
poor performance at all the selection tools has been listed as unselected group. 
The means of the achievement scores of the two groups in the eight different 
areas were compared and it was found that there was significant difference in 
favour of selected candidates in all the areas except in the case of Biology and 
Mathematics. The natural conclusion is that the Science Aptitude Test, 
alongwith allied techniques, seem to be more valid and reliable tools for the 
selection of talented students in basic sciences as compared to the Higher 
Secondary and Indian School Examination results. In order to find the prog* 
nostic value of the tests, follow-up programme for these two groups is proposed 
to be undertaken. 

The non-significance of the difference between the average scores in 
Mathematics and Biology of the aforesaid two groups may be due to the small 
sample or the sample selected may not be a complete representative of the 
entire group. Evidently, no weightage can be given to the results obtained 
herein because the sample Is too small and is chosen at random without any 
appropriate sampling techniques. Study performed in preceding years reveals 
that there has been a significant difference between the average scores of the 
two groups in Mathematics and Biology, This is supported by a follow-up 
study performed for the selected and unselected groups with regard to their 
positions at the 1st year of the B.Sc, (Pass/Hons.) course and at the final year 
of the B.Sc. (Pass/Hons.) course. Though there is significant difference of the 
average scores of the two groups in case of Mathematics and in case of aggre¬ 
gate score, but in the major three subjects of the basic sciences there is no 
significant difference of the average scores. One can easily drawn an impression 
that the National Science Talent Search awardees are in no way better than 
the other students with regard to their academic/scholastic achievements in 
Physics, Chemistry and Biology, which is not a very fair conclusion because 
of the fact that no generalised conclusions can be drawn based on such a 
small sample size of the groups, selected at random. Moreover, unreliable 
and invalid achievement tests (laying more stress on the preassigned curricular 
coverage) cannot give the true picture of the candidate’s intellectual abilities 
and aptitude. It has been verified from the Reports of various Directors 
of the Summer Schools, organised every year at various places in the 
country, that most of our awardees possess good aptitude for science and 
have conducted many research studies designed by themselves under the overall 
guidance of the resource persons, 

6.14 Appendix XX gives the results of some of the research studies 
conducted at the Department. Some of the findings are very useful in 
improving the quality of the Scheme. 



APPENDIX I (A) 


A Keport of the Summer Schools organised in May-Tutu*. 1967 for the 
awardees of the National Science Tiles! Search Scheme 

One of the chief objectives of the National Science Talent Search Scheme 
is the planning of accelerated programmes of education for the awardees so 
that they may utilise their mental potentialities to the maximum extent. 

In 19(54, one week workshops were organised for the scholar* of the pilot 
project of 1963 and the awardees of 1964. At these workshops some lectures 
were held on the current developments in the field of basic sciences. Alongside, 
practical training was imparted in the workshop at the University of Delhi. 

In 1965, five summer schools were held in different parts of the country 
and the duration was'one month. At these summer schools, the awardees 
were put under the charge of eminent teachers of science drawn from various 
institutions of higher learning. Lectures, laboratory work and workshop practice 
were the important features. In 1966, 16 summer schools were held on almost 
the same lines as those of 1965. The additional feature was the introduction 
of Audio-Visual techniques for Science Education. The students were also 
encouraged to undertake intensive library work 

In 1967,15 summer schools were held in different parts of the country. 
The participants were given the opportunity of designing some research projects 
in their areas of specific aptitudes. This was in addition to lectures, film* 
shows, laboratory work and excursions. This experience of exposing the 
students to project-oriented work proved to be very useful, both to the students 
as well as to the resource persons. The participants were further encouraged 
to complete their work during the one month’s duration of the summer school. 

The consolidated objectives of running the summer schools arc given 
below 

(1) To establish inter-personal contact between the teachers and the 
taught; 

(2) to enable the talented students to develop their intellectual potentiali¬ 
ties in the best possible way; 

(3) to motivate the experimental curiosity of the students so as to 
stimulate the creativity and research spirit; 
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(4) to enable the promising students to exchange views with their class- 
fellows and thus to promote a greater understanding and appreciation 
of each other’s views; 

(5) to enable the talented students to develop new basic concepts in their 
fields of specialization; 

(6) to encourage the scholars to pin-point their academic interests and 
aptitudes; and 

(7) to produce an accelerated programme of science education, 

The boarding and lodging arrangements were made for the participants 
by the Director of the summer school concerned and all the expenses on this 
account were met by the N.C.E.R.T. 

At the end of the summer school detailed evaluation proformas were filled 
in, both by the participants and the resource persons. 

The details regarding some of the summer schools are given below. 

A sample project report is also included in this appendix which clearly 
demonstrates the quality of work done at these summer schools. 

Summer School in Physics 

Venue ; Saha Institute of Nuclear Physics, Calcutta-9. 

Director : Prof. B. D. Nagchaudhuri, 

Director, 

Saha Institute of Nuclear Physics, 

Calcutta-9. 

Duration : 15th May to 10th June, 1967 

Twenty-seven students attended the summer school, These students had 
completed final year of the three-years B, Sc, course or its equivalent. 

Lectures and problem-sessions were held on the following topics; 

(i) Plasma Physics (Introduction and applications in cosmology). 

(ii) Plasma Physics (production of plasma, its various applications and 
diagnostics). 

(iii) Structure of Nuclear physics. 

(iv) Quantum Machanics and Elementary Particle Physics (An introduction). 

(v) Relativity, its application to cosmology, 

(vi) Satellite communication and some aspects of space physics. 

(vii) Masers and Lasers etc. 

(viii) Physical basis of life. 
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Some of the major experiments conducted by the students are given below: 

(a) Photon diffraction 

(b) Beta-absorption 

(c) Mass-spectrograph 

(d) e/m measurement 

(e) Emulsion technique 
(0 Lissnjous figures 

(g) Receiver—Transmitter set 

(h) Dielectric constant using microwave* 

(i) An ionospheric model 

(j) Determination of Plasma parameters by a Langniiur probe 

(k) Compton scattering 

(l) Computation by calculating machine*. 

Students visited the following laboratories of the Saha Institute: (a) Cyclot¬ 
ron (b) Cockroft waltnn Generator fc> Electron—microscope fd) Mass spectro¬ 
meter (c) Mass separator (0 Beta—ray spectroscopy (gj NMR spectroscopy (h) 
ESR and NQR—spectroscopy. 

SUMMER SCHOOL IN PHYSICS 

Venue : Physics Department, 

Panjab University, 

Chandigarh. 

Director : Prof. B.M. Anand, 

Head of the Physics Deptt. 

Punjab University, Chandigarh, 

Duration : 1st June to 30th June, 1967, 

Forty two students fincluding nineteen girls) attended the Summer 
School. These students had completed 1st year of the three-year H Sc course 
or its equivalent. 

Some special features of the summer school 
Free and frank discussions between the staff and students were encouraged. 
The lectures were so arranged as to have good participation from students 
during the class. Some lectures were devoted towards the good understanding 
of the fundamental concepts in Physics and others were of an informative type 
on modern topics. 

Prof. Noah Sherman of Michigan University, U.S A, and Prof. Arthur 
Rouse of St. Louis University, U.S,A., who were at the Department, partici¬ 
pated in the Summer School activities from June I to June 9, 1967. 

Special lectures were given by Dr. Sampuran Singh, Director, Terminal 
Ballistic Research Laboratory, Chandigarh on 'Ultra high speed photography* 
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and Dr, J. N. Nanda, Director, Defence Research Laboratory (Materials), 
Kanpur on 'Operational Research’. 

A 'Travelling Science show’ was presented to the students on June 10, by 
Regional College of Education, Ajmer. 

An educational trip was arranged to Fertiliser Factory, Nangal and 
Bhakra Dam, 

Project Work : 

Each participant worked on a project of his/her choice and submitted a 
report, A short talk was given by each participant during the last week of 
the summer School. 

Evaluation '.—Detailed evaluation of the various activities of the summer 
school was undertaken, both by the participants and the resource persons. 

Summer School In Physics 

Venue : Physics Department, 

Indian Institute of Technology, 

New Delhi. 

Director : Prof. S. C. Jain, 

Head of the Physics Deptt. 

I.I.T., Haus Khas, 

New Delhi. 

Duration : 15th May to I3th June, 1967. 

Twenty-three students (including nine girls) attended the Summer School. 
These students had completed second year of the three years B.Sc. course or its 
equivalent. 

Lectures, discussions and demonstrations were based on the following 
topics; 

(a) Principles of Optics & Optical Instruments 

Theories of light and their applications to the different aspects of instru¬ 
mentation. 

Ray theory of light. Definition of a perfect image. Primary aberrations. 
Nature of images in optical systems suffering from aberrations. Control of 
aberrations in eye-pieces, microscopes, telescopes. Photographic cameras and 
projectors. 

Inversion and reversion of images. Theory of prisms & prism combina¬ 
tions used in periscopes, photometers, binoculars, sighting telescopes etc. 



Wave nature of light, Interference of light. Different is pc* of interfe¬ 
rence fringes used in testing precision optical component*. 

Diffraction of light and its application in testing the performance of 
optical systems. 

Optical glass suitable for the production of precision optical component*. 
Necessity of different types of optical glass. Polauscd light and its use io 
testing optical glass. 

Optical workshop, Physical principles involved io the production of 
precision surfaces on glass. Knife edge test for mirrors, 

(b) General and Modern PbynfcsJ: 

Fundamental Particles 

Accelerators 

c&M 

Moisbauer Effect & Applications 

(c) Principles of Nuclear Physics A fostnrmeat* 

Radio-activity & its measurements 

Nuclear Models 

Reactors 

Cosmic Radiation 

(d) Kinetic Theory of Gases 

Elementary Ideas 
Assumptions about perfect gas 
Deviation of Gas Laws. 

Interpretation of temperature 
Mean Free Path 

Transport Phenomena (Diffusion, Viscosity, thermal conductivity) 

Velocity distribution of molecules 

Calculation of Averages of Simple functions of Velocities i Gamma 
Functions 

Equipartition of Energy 
Specific Heat of Gases 
Specific Heat of Solids 

. Effusion and its application to leak in high pressure and vacuum system. 
Free electron theory of solids and Thermionic Emission 
Brownian Motion 

Van-der-Waal’s Equation of State and its application to Liquifaction of 
Gases 

Dray on Satellites. 

Problems. 
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Elementary Statistics: 

Introduction 

Systematic and Random Errors 

Mean and Weighted Mean 

Mean Deviation and Standard Deviation 

Chi-square Test 

Co-efficient of Correlation 

Method of Least Square 

Continuous Distribution 

Probability 

Some Interesting Applications 
Electrical Conduction in Gases and Sollda 


Ionization in Gases 
Thermal, Electrical, Photoelectric 
Langcvin's Theory of Electrical Conduction 
D.C. Field 
A.C. Field 
Transient Fields 
Electron Collisions in Gases 
Effect of Magnetic Field 

SjXrfw!. in lontol 0««. 

M*-. ——' 

conductors, intrinsic-semiconductors. 

Free electron theory of solids 
Transport phenomena in solids 

Atmospheric Optics & Lasers 

ssss-c:iCSi 

3 Quantitative Theory ol Mir»!e end Looms 

3 ' ^ . .... siiBorv to determination of Lapse Rate 

4. Applications of this theory to mm- 

5 . Coherence 

6. Spontaneous and Simulated Emission 

7. population Inversion 

8. Ruby Laser 

9. Gas Laser . 

10. Solid State Lasers. 

The following experiments were performed by tbe students. 
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1. Use or Fizcau fringes for studying the nature of optical flats and 
curved surfaces & to determine their accuracy. 

2. Use of a Fizcau interferometer for the determination of parallelism of 
beam dividers. 

3. Use of Angle dekkors for the determination of angles of prisms 
accurately 

4. Setting up a high power microscope to make the best use of the 
optical system available. 

5. Determination of the Field of view, Resolving power etc. of telescopes. 

6. To set up a projector and study the nature of the images on the screen' 

7. e/m by discharge tube 

8. Discharge of gases 

9. Lissajous figures on Oscilloscope 

10. Transistorised amplifier. 

11. Velocity of Ultrasonic waves 

12. Geiger counter and statistics 

13. Gama spectrum by scintillator 

14. ‘e’ by Millikans apparatus. 

15. Uses of radio-isotopes 

16. Emulsion as detector 

17. Zone Refining of Naphthalene 

18. Four Probe Method for Measurement of Conductivity of Semicon¬ 
ductors. 

19. Measurement of Hall Effect and Magneto-resistance of Semiconductors. 

20. Characteristics of Transistor. 

21. Characteristics of a Solar Cell, measurement of recombination co¬ 
efficient carriers. 

22. Measurement of e/m by measuring diode characteristics at different 
temperatures. 


A serlee of useful talks were delivered by some of the participants : 


Topic 

1. Visual Estimation of Length 

2. Fabrication of a solar cell 

3. Fabrication of an optical flat 


Participant* 

1. Tritib K. Gupta 

2. Sumantra Goshal 

1. Miss Sreejeta Ganguli 

2. Miss Manju Baljee 

3. Miss Radha Rao 

4. Nirabendu Roy 

1. Bimal Prasad 

2. Ashok Kumar Dhingra 

3. Raj Kishore Prasad 
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4. Preparation of thin films 

5. Spark Counter 

6. Growth of Crystals 


1. Miss Gayatri Choudhary 

2. Miss Meena Ghoshal 

3. Miss Parvinder Kaur 

4. Miss S. Subhana 

1. Sudhir Kumar 

1. Amrenora Singh 

2. Trilok Nath Kundra 

3. Bimal Sharma 


Summer School in Physics 

Venue : National College, 

Bangalore 

Director: Dr. H. Narasimhaiah 

Principal and Professor of Physics 
National College, 

Bangalore 

Duration : 8th May to 6th June, 1967. 

Fifty students (including nine girls) attended the Summer School. These 
students had completed 1st Year of the three-years B.Sc. Course or its 
equivalent. 

Expert level lectures were delivered on the following topics : 

Fundamental Particles 

Unity of Nature ; Waves & Particles ; History of Science, 

Unity in Physics and Radio Astronomy. 

Radioactivity and Nuclear Structure 
Crystals and Solid State Physics. 

Introduction to Vector Analysis; Elements of Probability. 


Laboratory Works: 

The following experiments were arranged for the participants t 

1. Determination of Cauchy’s constants for the material of a prism. 

2. Determination of wave length of monochromatic radiation using 
Biprism on Optical bench. 

3. Diffraction grating. 

4. Interference of sound. 

5. Current sensitiveness of a suspended coil galvanometer, 

6. Triode characteristics. 

The following experiments were arranged in the Indian Institute of Science. 
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1, Crystal growing 

2, Determination of interfacial angles of crystals 

3, Energies of 0-rays 

4, 0-ray spectrum 

5, Half life of 0-rays of a Thorium isotope. 

Project Work : 

The projects, undertaken by the participants, are given below : 

1. Estimation of “g” by various methods 

2. Crystal Receiver 

3. Low voltage power Rectifier 

4. Analogues of Electronic Circuits 

5. Harmonograph 

6. Transistor Multivibrator 

7. Lissajous figures. 

8. Crystal Growth and Moire Pattern 

9. Simple range finder 

10. D.C. Motor 

11. Current amplifier 

1 2. Absorption Spectra 

13. Ripple Tank 

14. Determination of “e” using a Transistor 

15. A device to measure current. 

16. Transistorised Burglar Alarm 

17. Transistor Receiver 

18. Water heater with temperature control 

Lectures on the following topics, were delivered by the students 

1. Zeeman Effect 

2. Radio Receiver 

3. Lissajous figures 

4. Neutron 

5. Nuclear fission 

6. Cosmic rays 

7. Pulsating stars 

8. Broadcasting 

9. Nature of the Universe 

10. Doppler Effect 

11. Theories of Light 

12. Mesons 

13. Compton Effect 
' H 3^1 ^nc a 
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15. Theories of magnetism 

16. Ultrasonics 

17. Kinetio Theory of gases 

18. Black body radiation 

19. Lasers 

20. Electron 

21. Millikan’s expt 

22. Bohr’s theory of Hydrogen like atom 

23. Super Conductivity 

24. Fine & Hypcrfinc structure of line Spectra 
. 25. Wilson cloud chamber 

26. Cathode-ray oscillograph 

27. Electromagnetic Spectrum 

28. Matter Waves 

29. Photoelectric effect 

30. Particle accelerators 

31. Beta Decay 

32. Special theory of relativity 

33. Cosmic rays 

34. Radar 

35. Radio-isotopes 

36. Semi-conductors 

37. Artificial Radio-activity 

38. Thermionic Emission 

39. Special theory of relativity 

Visits : 

Visits to Sir M.V. Memorial Museum and National Aeronautic Laboratory 
were arranged. Film shows were arranged on scientific themes. 

Detailed visits to L.R.D.E., Hindustan Machine Tools factory and H.M.T. 
Watch Factory were arranged for the benefit of the participants. 

The participants also visited Raman Institute. Dr. C.V, Raman delivered 
a lecture on “Colour Vision”. 

Summer School in Physics 

Venue : Ram Narain Ruia College, 

Bombay. 

Director : Dr. R.D.Godbole, 

Principal, 

R.N. Ruia College, 

Bombay. 

15th May to 13th June, 1967 


Duration: 
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Twenty-one students (including three girls) attended the Summer School. 
These students had completed the second year of the three years B.Sc. Course 
or its equivalent. 

The lectures were delivered on the following topics: 

1. Conservation laws and symmetries in particle physics. 

2. Classical and Quantum Mechanics. 

3. Introduction to Nuclear reactions. 

4. Evolution of Quantum theory 

5. Quantum Mechanics 
(5. Nuclear Spectroscopy 
7. Positronium in solids. 

The following experiments were arranged : 

1. e by Millikan’s method 

2. Velocity of light 

3. Gravitational constant 

4. Zeeman Effect 

5. Gamma Ray Spectrometer 

6. Tuned Grid Oscillator 

7. Saw tooth generator using thyratron. 

8 . Electronic Timer using multi-vibrator. 

9. Uses of junction diode. 

The following projects were undertaken by some of the students: 

(i) R-C Coupled amplifier 
(ii_i A six transistor receiving set 

(iii) Variation of intensity of a source of light when kept in a magnetic 
held. . 

A visit to Bhabha Atomic Energy Establishment was arranged. 

Summer School in Chemistry 

Venue ; Chemistry Department, 

University of Delhi, 

Delhi-7. 

Director : Professor R.P. Mitra 

Head of the Chemistry Deptt, 

Delhi University, Delhi-7. 

Duration I 8th May to 6th June, 1967 
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Eleven students in all attended the Summer School. These students had 
completed the final year of the three.years B.Sc. course or its equivalent. The 
academic work of the School was done under the following heads: (i) Lectures 
(ii) Project work and (iii) Group discussions. 

(i) Lectures 

One lecture (of one and half hour’s duration) was arranged everyday on 
selected topics giving a perspective of the principles of chemistry. The lectures 
were followed by questions and answers. 

(ii) Project Work 

The experimental part of the School programme consisted of project work 
only. Students were required to choose from a exhaustive list, a project that 
they would like to undertake. They were provided with suitable library refe¬ 
rences to enable them to deal with the project work intelligently and the resource 
persons helped them to overcome their difficulties. They were encouraged to 
take initiative in making suitable alterations in experimental conditions etc., 
wherever necessary, 

(iii) Group Discussions: 

Group discussions were conducted on selected topics by the resource 
persons. The topics for the discussion had a direct relation with the subject 
matter of lectures delivered by the resource persons. 

List of some of the projects : 

1. The use of slide rule, desk calculator and computer (IBM 1620) for 
solving problems of chemical interest. The emphasis was be on the problem 
or the technique, depending upon the student. 

2. Deducing the structure of a chemical compound by analysis of its 
Nuclear Magnetic resonance spectra, 

3. Studies on cobalt (III) complexes. 

4. Studies on chromium (III) complexes. 

i f 

5. Pyrolysis of some metal carboxylates : Reaction products will be 
studied by thin layer and co-chromatographic techniques. 

6. Preparation and T.L.C, and I.R. studies of copper complexes of dike- 
tonic compounds. 

7. Oxidation of substituted toluenes with different oxidising agents in 
order to find the best method for the preparation of benzoic acids. 
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8. Studies on different types of adsorbents to test their suitability for 
thin layer chromatography, 

9. Differential thermal analysis studies of some metal oxinates involving 
the setting up of a DTA apparatus, preparing the ox'mates and determining 
transition temperatures and heats of reaction of phase transformation of the 
oxinates. 

10. Studies of some physical properties (e.g. dissociation constants, 
association, polymorphism) of fatly acids, employing X-ray diffraction, ebullio- 
scopic and potenlio-mciric techniques. 

Summer School in Chemistry 

Venue : St. Joseph College, 

Bangalore. 

Director : Dr. K. Srinivasan, Principal and Profcsnor of Chemistry 
College of Arts & Seicncc, 

Bangalore 

Duration: 8th May to 6th June, 1967 

Thirty-two students attended the Summer School. These students had 
completed 1st year of the three-years B. Sc. Course or its equivalent. 

The following topics were dealt with in the lecture programme: 

A Inorganic Chemistry — Ligand Field Theory 

B Organic Chemistry — Modern Organic Chemistry with em¬ 

phasis on mechanism and stereo¬ 
chemistry, 

C Physical Chemistry — Thermodynamic, statistical mechanics, 

Theory of metals, Electrode phenomena, 
surface Chemistry. 

Project Work: 

The students were attending the summer school for the first time. They 
did not come to school with projects of their own. This situation had been 
anticipated by the resource persons and a list of projects had been drawn up, 
keeping in mind the level of students and the resources available. 

The list of projects undertaken is given below 

1. To grow sodium nitrate crystals; to study its crystal structure and 
to construct a simple polarimeter. 
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2. To set up a manual polarograph and use it to understand the basic 
principles of direct current polarography. 

3. To construct a sensitive calorimeter and to determine the heat of 
neturalisation of an acid and the heat of solution of ions and to study whether 
the decomposition of ammonium nitrate interferes with its employment in the 
production of ammonia. 

4. To study the corrosion of Zinc in an acid medium and construct 
Evan’s diagram. 

5. To study the difference in the surface active properties of a fatty acid 
in the unionised and ionised states. 

6. To extract curcunin from Turmeric by soxhlet extraction and to 
investigate the feasibility of converting it into vanillin. 

1. To isolate sesamin from gingeli oil and to study its isomerisation, 

8. To construct a demonstration gas-chromatograph and to analyse a 
simple mixture. 

Scientific visits and Excursions 

The participants were taken on excursions to the Indian Institute of 
Science, the Hindustan Machine Tools Ltd., the Indian Telephone Industries 
Ltd., and (he Bharat Electronics Ltd. 

Evaluation of students 

t 

The students were evaluated on the basis of the constant personal contacts 
by the resource persons and also on the basis of an oral examination of each of 
' them at the end of the school. This oral examination, by all the resource 
persons sitting together with the students, was carried out in a very informal 
manner and the student was put at case in the beginning. The object was to 
provide the best opportunity to the student to reveal what he had learnt during 
the period of the school. This was considered better than a written exami¬ 
nation. 

Summer School in Chemistry 
Venue ; Chemistry Department, 

Poona University, 

Poona, 

Director : Dr. V, K. Phansalkar, 

Chemistry Department, 

Poona University, 

Poona. 

Duration ; 2nd May to 31st May, 1967 
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Eighteen students (including ten girls) attended the Summer School. The 
students had completed second year of the three-years B. Sc. course or its 
equivalent. 

Apart from usual lectures given by the resource persons on ‘Principles of 
Chemistry' two guest lectures were arranged on ‘Stability of Nucleus* and 
‘Application of Science to every-day life.' 

The following experiments were performed by the students 

Acid-Base titration by conductometry 

Dissociation Constant of Weak acid by conductometry 

pH of a solution by conductometry 

pH of a solution by potentiometry 

Dissociation constant of an acid by potentiometry 

Potentionietric estimation of halides 

Acid—Base titration by potentiometry 

Verification of Beer's law 

Molecular wt. determination by the equilibrium method 
Investigation of rate of inversion by polarimetry 
Determination of degree of Association cryoscopically 
Microquaiitativc Analysis of Inorganic cations 
Use of indicators in pH determination 
Study of chemical Equilibrium 
Preparation of Inorganic Complex salts 
Preparation of an organic compound 

Besides these, quite a few projects such as determination of solubility 
of sparingly soluble salt by various methods, uses of chromatograph for analysis, 
migration of ions under the electrical field were undertaken by the students. 

Summer school in Biology 

Venue : University Botany Laboratory, * 

Madras University, 

Madras. 

Director : Prof. T. V. Desikachary, 

University Botany Laboratory, 

Madras University, 

Madras 

Duration : 15th May to 13th June, 1967. 
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Thirteen students (including eleven girls) joined the school. These parti¬ 
cipants had completed two years of B.Sc. course in different universities. 

It was felt this year that the summer school may largely be oriented as a 
project school, thereby giving sufficient scope For original expressions by these 
participants, and also for creating a zest for scientific research as a worthwhile 
career. In pursuance of this, routine lectures were limited to a dozen and they 
largely centred round fundamentals and techniques involved in projects selected 
by the individual participants. This project-oriented work substituted routine 
laboratory practicals. 

Lectures were delivered on the following topics : 

1. Path of carbon in photosynthesis, 

2. Light and electron transport in photosynthetic reduction, 

3. Physiology of seed germination. 

4. Chromatography. 

5. Protein synthesis. 

6. Factors controlling respiration. 

7. Pathways in respiration and the use of respiratory inhibitors. 

8. Marine environment. 

9. Hormonal control of reproduction. 

List of Films shown : 


1 . 

Laws of Heredity 

2. 

Genes in action 

3. 

DNA molecule in heredity 

4. 

Mitosis 

5. 

Seed Germination 

6. 

Mciosis 

7. 

The Sea 

8. 

Natural Selection 

9. 

Angiosperms 

10. 

Gymnosperms 

11. 

Fungi 

12, 

Plant Ecology 

13. 

Chick embryo 

14. 

Growth of Plants 

15. 

Bacteria 

16. 

Protozoa 

17. 

The Desert 

18. 

The Grasslands 

19. 

Tropical Rain Forest 

20. 

From sand dune to forest 

21. 

Fundamentals of nervous 
system 

22. 

Temperate deciduous forest 

23. 

Amphibian embryo 

24. 

The high urtic biome 

25. 

Plankton on the open sea 

26. 

Social insects 

27. 

Blood 

28. 

Fish embryo 

29. 

Photosynthesis 

30. 

Principles of Chromatograph 


The following projects were taken up by the participants : 


1. Microbiology of soil and air. 
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2. Life in the sea. 

3. Some respiratory characteristics of the Blue green algae, Anacysiis 
;hV/h/i»ia- comparison of two strains of Anacysiis nnlulmn I and II. 

4. Physiology of spore germination (Pcnicillium ehrysogenum). 

5. Mineral nutrition in plants. 

6. Physiology of seed germination. Effect of light on germination, 

7. Comparative studies on breeding, embryology and development on 
a few animals. 

8. Study of rates of respiration in leaf tissue of cotton (Variety K6) 
Cos.typlum arbormn) 

9. Effect of aging on oxygen-uptake of potato (Solatium tuberosum) tuber 
tissue. 

10. Growth and synthesis in isolated leaf-tissue. The effect of potassium 
nitrate and soda water, individually and in combination, on the 
photosynthetic abilities of green and red tissue of Aealypha imlica ; 

11. Growth and Sporulation patterns in Collcctotrfchum capsid. 



Summer School in Biology 

Venue : 

Botany Department, 

Banaras Hindu University, 

Varanasi. 

Director 

Dr. R. Misra, 

Head of the Botany Deptt, 

B. H. U„ Varanasi. 

Duration: 

15th May to 13th June, 1967. 


Twelve students (includiug six girls) attended the Summer School. These 
students had completed 1st year of the three-year B, Sc. course or its equivalent 

The lectures were delivered on the following topics: 

1-. What is Science ? 

2. Cell structure and function 

3. Structure or chromosomes 

4. Structure of the gene 

5. Role of genes in heredity and evolution 
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6. Development and growth 

7. Diversity among animals 

8. Reproduction in animals 

9. Parasitism and hostparasite relationship. 

10. Immunity and resistance 

11. Useful and destructive insects. 

12. Microbes : contribution to Biology 

13. Nutritional patterns in plants 

14. Genetic control of metabolism 

15. Growth hormones 

16. Flowering in plants 

17. Ecosystems 

18. Radiation Biology 

19. Atmospheric pollution in relation to plants 

20. Lichen Biology 

21. Water relations of plants 

The following practical were performed by the students : 

1. Study of different types of cells 

2. Study of different types of chromosomes 

3. Study of mitosis from smears of onion root tips 

4. Study of meosis from squash preparation of grasshopper testis. 

5. Study of mutants in Drosophila melanogasier 

6. Study of fauna of ponds of B. H. U. Campus 

7. Study of reproduction in Paramecium 

8. To collect parasites from different hosts 

9. Permanent preparation of the collected parasite and their identification 

10. Collection and identification of useful and destructive insects 

11. General survey of microbes 

12. Demonstration of different fungal and bacterial cultures 

13. Effect of ultraviolet light and antibiotics on micro-organisms 

14. Study of oxygen uptake by plant tissues and separation of chlorophyll 
pigments 

■ 15. Demonstration of photoreduction by isolated chloroplasts and 
Hormonal studies. 

16. Pond ecosystem 

17. Use of radio-active isotopes in biology 

18. Alternation of generations in plants 

19. Lichens and Lichen substances 

20. Enzymes in living tissues 

Each participant was made to work on a small research project. The 
following projects were conducted by the students : 
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1. Human Blood groups 

2. Somatic chromosomes of the rat 

3. Meiosis in Rattui norvegiaa 
A. Sex linked inheritance 

5. Study of reproduction in protozoa 

6. Study of pond-fauna of the campus 

7. Study of Biology and Bionomic of ectoparasites 

8. Survey of the trematode parasites from the fishes of the Ganges 

9. Plant foods: qualitative determination of plant foods using higher and 
lower plants. 

10. Regulation of growth in plants 

11. To study cultural behaviour of some soil micro-organisms 

12. To study fsarium wilt or tomato 

13. Most range to TMY in weeds 

14. To study R.Q. of various plant materials 

15. Seed Germination with respect to soil, light and temperature factors 

16. Nutrition of plants with respect of N, P. and K. 

17. Determination of lichen substances by crystallographic technique 

18. Determination of pH of bark, leaf, and fruit (young and ripe) of some 
common trees. 

19. Study of stomata and cuticle in the leaves of plants growing in sunny 
and shady areas. 

Summer Scool in Mathematics 

Venue : Mathematics Department, 

1.1. T„ Kanpur 

Director : Dr. J. N. Kapur, 

Head of the Maths. Deptt,, 

1.1. T., Kanpur 

Duration : 15th May to 13th June, 1967 

Twenty-three students (including 3 girls) from all over the country attended 
the Summer School. These students had completed the first year of the three- 
years B. Sc. programme or equivalent there of and intended to pursue careers 
in mathematics or physics. 

Academic Programme 

This consisted of the following: 

(i) A course on ‘Number Systems’ given by Dr, S.K. Gupta, The course 
was based on the book ‘Number Systems’ by Principal Shanti Narayaa. 
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(ii) A course on ‘Basic Mathematical Structures’ given by Dr. R.K. Rathy. 
The course was based on the book ‘Basic Mathematical Structures’ by 
prof. J. N. Kapur 

(iii) A course on ‘Linear programming and Matrices’ given by Dr. S. K 
Gupta. This was based on his own research work. 

(iv) A course on ‘Vector Analysis’ was given by Dr. B. L. Bhatia, This 
was based on lecturcnofes ‘Methods of Mathematical Physics’ by Prof. 
J. N. Kapur. 

(v) A short course on Fortran progamming for computers was given by 
Shri V, K. Srivastava. 

(vi) Problem .Solving Session was conducted by prof. J.N. Kapur. Fifty 
challenging problems were given to the students and their solutions 
were discussed in the class. 

fvii) ‘Discussion Session’ was conducted by prof. J.N. Kapur. About 
ten discussions were held on topics like ‘Mathematics’, ‘Scientific 
Societies and their role’, ‘Plans for future study*, ‘what is topology?’, 
'Algorithms for HCF, LCM, Square root etc. in school Mathematics’, 
Irrational numbers. 

(viii) Special lectures by distinguished scientists and mathematicians were 
arranged. 

(ix) Visits were organised to aeronautical engineering laboratories and 
computer centre. 

Project Reports 

In addition to the academic programme outlined above, special emphasis 
was laid on project-work by the students, Each of the 23 students completed 
a project during this time. Some of the projects were completely original and 
deserved publication, some were partially original and some others showed a 
remarkable capacity for assimilation of new ideas. Each student was given 
15-30 minutes to present his or her project and most students showed a great 
confidence in'presenting their projects. The following projects were completed 
by the students: 

1. Groups of Symmetry 

2. Magic Figures 

3. Arithmetic in Binary System 

4. Mathematical Induction 

5. Lilavati 
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6. Graphs and their Uses 

7. Transfinile Arithmetic 

8. Why a fast bowler is able to swing the ball ? 

9. Study of some Quadratic Diaphantine equations together with some 
particular Linear Differential Equations. 

10. Graph Theory and its Applications. 

11. Fun with Mathematics. 

12. Some Mathematical Fallacies 

13. Linear Programming 

14. Arithmetic in Base ‘7’ system 

15. Study of Mathematics Journals 
1<>. All about Divisibility. 

17. Dynamic Programming. 

18. Classification of Fallacies 

19. Theory of Games 

20. Study of Prime Numbers 

21. An excursion into the World of Geometry. 

22. Ancient Indian Contribution to Mathematics 

23. A New Approach to Number System. 

Special Lectures 


Subject 


Speaker 


Basic Concepts of Modern 
Physics (2 Lectures) 


Prof. J. Mahjnty, Prof, of Physics, 
I.I.T., Kanpur. ; 


Structural Organic Chemistry 


Integers as a source of research 


Algebra and Geometry 

Variational principles in heat 
transfer 

Non-Eucludian goeometry 


Prof. C.N.R. Rao, Prof, of Chemistry, 
I.I.T., Kanpur 

Prof. I. N. Sinha, Assistant Prof, of 
Maihematics, I.I.T., Kanpur. 

Prof. I, N. Sinha, Asst. Prof, of Mnthe> 
matics, Kanpur. 

Prof. H. L. Aggarwal, Asst. Prof, of 
Mech. Engg., I.I.T., Kanpur. 

Sri Richard A* Little, USA. 


Topology Sri Jon 0. Herzog, U.S.A. 

Some Interesting properties of Shri D, R. Kaprekar, Devlali. 

numbers (4 lectures) 



Introduction to aeronautics 
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Shri N. G. R. Iyenger, Aeronautical 
Engg. Deptt., I.I.T, Kanpur. 

Summer School In Mathematics 

Venue: Department of Applied Maths., 

Indian Institute of Science, 

Bangalore. 

Director: Prof. P.L. Bhatuagar, 

Head of the Deptt, of Applied— 

Maths., Indian Institute of Science, 

Bangalore. 

Duration: 15th May to 14th June, 1967. 

The participants of the Summer School had completed the final year of 
the three-years B.Sc. course or its equivalent. 

A series of exhaustive lectures were arranged on the following topics: 

(a) Modern Algebra. 

(b) Geometry from the unified point of view. 

(c) Differential equations and special functions, 

(d) Principles in Mechanics and special theory of relativity. 

(e) Axiomatic treatment of probability theory, and Linear programming, 

(f) Linear programming. 

Some general lectures were also arranged on the following topics. 

(i) Nature of Modern Mathematics and its impact on science. 

(ii) What you should not do in Mathematics ? 

(iii) The structure of matrix Algebra. 

(ivj Recent developments in Astronomy. 

Excursions were arranged to the following places of scientific interest: 

(i) Indian Institute of science. 

(ii) National Aeronautical Laboratory. 

(iii) Hindustan Aeronautics Ltd, 

(iv) Raman Research Industitute. 

(v) Visweswaraiab Industrial and Technological Museum. 

(vi) Hindustan Machine Tools, 



STUDIES ON THIN LAYER CHROMATOGRAPHY 


SUMMER SCHOOL 

PROJECT REPORT 
May, 1967 


“THE AIM OF THIS PROJECT IS TO STUDY THE 
DIFFERENT TYPES OF ADSORBENTS TO TEST THEIR 
SUITABILITY FOR THIN LAYER CHROMATOGRAPHY" 


SHAIKH KXA.R. 
Science College, 
Satara 
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DETAILS OF THE PROJECT 

What is T.L.C. 

Chromatography is an established technique for the separation of mixtures 
and for the purification of compounds. 

Different types of chromotogruphy such as column chromatography, paper 
chromatography, gas chromatography and thin layer chromatography are seen. 

The term chromatography denotes a procedure in which a solution of 
substances to be separated is passed over a more or less finely divided organic 
or inorganic solid whereby retention of the individual components to different 
extents is obtained. 

Thin layer chromatography is I he most useful technique in the hands of 
chemists dealing with chemical analysis and seperations. It was described 
about twentyfive years ago by two Russian authors Ismailov and Shraiber but 
it was first introduced by G Stahl as a method for analytical adsorption 
chromatography. It was Stahl, who for the first time, described a practicable 
device for preparing layers of about 250 thickness on a special adsorbent 'kiesel 
gel G\ Thin layer chromatography has now become an elegent technique used 
most widely by modern chemists for analysis, seperation and isolation of 
different compounds. 

Same conditions regarding physico-chemical principle apply to T.L.C. as 
to column chromatography becauce we deal, in both enscs, with liquid-solid 
or liquid-liquid chromatography. The substance to be separated is extracted 
from a flowing liquid phase and retained on a solid phase or in a stabilized 
phase. In the first case we are concerned with adsorption while second case is 
a matter of partition chromatography. 

General Techniques of T.L.C. : 

T.L.C. involves three phases—the adsorbent which forms thin layer with 
the support of glass plates, the developing solvent in'which the plate is dipped, 
and the substance to be resolved. 

Layers of adsorbent approximately 250 p thick are formed by a suitable 
method on 10 x 20 cm. or 20 x 20 cm. glass plates. Special spreader arc used 
for this purpose. These spreaders may be of variable or fixed thickness. Using 
special trays and these spreaders the adsorbent is thinly applied on the glass plates. 
The plates are then activated by keeping them in specific temperatures (generally 
about 110° to I40°C). The spots of the substance to be resolved are then 
made at the lower edge of the layer with the help of micro-pipettes. This 
lower level is named as starting point (Fig. 1). After the solvent is evaporated, 
the plates are kept dipped vertically in the developing solvent, in the TLC jar 
or TLC chamber (Fig. 2). 



Fig. I. Aligning Toy with spreader 



Fig 2 Developing Jar 


As the solvent moves up, the spots also move and by the principle men¬ 
tioned before, the mixture gets separated into different spots. Coloured subs¬ 
tances are easily seen on the plate but colourless substances are to be developed 
with special developers in order to make them visible. A list of the general 
solvents and developers is given later. The upper level (about 10 cms. from 
starting point) where the solvent reaches after some time is said to be the 
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solvent front. The rate of advance of each compound in a given solvent 
is expressed in Rj values in paper chromatography. Rf can be defined as— 

_ dis tance of the s u bstanc e f rom the start 
^ ~ distance of the solvent from the start 

In TLC, these values arc expressed in terms of Rx or R standard values. 
The reference substance in these eases is supposed to have Rt value. Thus 
R st can be expressed as: 

distance of x_frnm s'art 

R st. r» r *“ diitahee of Md. substance from start 

Thus the resolution of a substance can be expressed in a statistical form 
with the help of these R st. values. 

The separation of a substance in TLC can clearly be understood from a 
glance at Fig. 3. 

Solvents generally used 

(i) Petroleum ether. 

(ii) Cyclohexane. 

(iii) Carbon tetrachloride. 

(iv) Benzene. 

(v) Methylene chloride. 

(vi) Chloroform. 

(vii) Diphenyl ether. 

Special features of TLC : 

TLC became very popular within a few years because of its outstanding 
characteristics such as 

(i) Less timeThe development in TLC tukes place very quickly usually 
within a few minutes only. The time for resolution in TLC is just a fraction 
of what is needed in paper chromatography. 

(ii) Sharp resolution :—It is found that the spots and their outline is more 
sharp in case of TLC. They can very easily be distinguished from each oilier. 
Even in closely spaced groups of spots, the sharpness increases the number of 
separately definable fractions. 

(iii) High Capacity It is able to resolve as much as 100 milligrams of 
sample per plate which makes it particularly suitable for preparative fraction¬ 
ation. 


(viii) Ethyl acetate, 
fix) Pyridine 

(x) Acetone 

(xi) n-Propanol. 

(xii) Iithcnol. 

(xiii) Methcnol. 


(iv) Versatility TLC not only separates a wide and increasing variety 
of substances but also permits use of aggressive developing agents and strong 
measures to analyze sample components. 
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fv) Operational simplicityNo great skill is needed to form layers of 
adsorbents, from paper thin to 2 mm. thickness, on supporting glass plates. 
Processing of the plates is simple because of their rigidity and convenient size. 

Its usefulness and applications have surpassed almost all other chromato¬ 
graphic techniques. 

TLC originally used in Terpene research is now extensively used for 
separation of liquids and is a valuable analytical procedure for numerous other 
substances. Because of its demonstrated advantages, it is a method of choice in 
many laboratories over-shadowing both paper and column chromatography. 

TLC powerfully compliments gas chromatography. Preliminary fraction¬ 
ation by TLC reduces the complexity of a sample prior to resolution in gas 
chromatography. Judicious choice of adsorbents and developing solvent often 
will result in fractionation into classes of compounds. 

The different absorbents used are iised below : 

(i) Sii. gel 

(ii) Sil. gel G 

(iii) Florisil 

(iv) Aluminium oxide G. 

Aim of present work : 

The most extensively used adsorbent is sil. gel G. The specially prepared 
sil gel G, which could fulfil the necessities of a TLC expt., is not available in 
India. It is to be imported from western countries. As it is imported it lias 
become most expensive, though extensive. Its present price is about Rs. 100 
per 500 gms. One can easily imagine how costly it is and how much expensive it 
has become to carry on any research dealing with TLC. Use of sil-gel is not only 
expensive but it also forms an outlet of our money to foreign countries. This 
loss of money cannot be controlled or stopped unless we ourselves 
produce sil. gel G, in our country. But our yearly requirement of the same 
being very small (just a few kilos), wc cannot afford to start in the direction 
of production of sil. gel. G. here But if sii. gel. G. is replaced by some other 
cheap, easily available powder which also can give equally good results, the 
problem will be solved, It is this idea that struck and made me to take up this 
project. 

Bearing the above ideas into mind, an attempt was made to use 
some powders and their suitability as plate material were investigated. Both 
the evenness of the plate and their resolving power were considered. The 
different adsorbents used were): 
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(i) Calcium carbonate. 

(ii) Magnesium carbonate. 

(iii) Barium carbonate. 

(iv) Barium sulphate. 

(v) Starch. 

(vi) Kiescl guhr. 

(vii) Magnesium carbonate mixed with sil. gel, G. 

(viii) Starch mixed with magnesium carbonate. 

(ix) Kaolinc 

(x) Kaoline mixed with Kiesel guhr. 

Different binders such a.s calcium sulphate, starch solutions were also 
used. A number of developing solvents were employed to obtain better results. 
The observations and actual experiments are given later on. 

An attempt to reactive spent sil. gel, G was also made. The used sil, gel G 
was subjected to a number of washing with different solvents. It was then 
dried and activated. Its results were compared with the original sil-gel-O, 

Experimental Data : 

(I) Preparation of plates : 

(1) Selection of powders ; —Powders were selected depending upon particle 
size, solubility etc. All insoluble powders were used. They were 
carbonates, sulphates etc. 

(ii) Sieving of powders:—The powders were sieved through thin piece of 
cloth so as to maintain their particle size uniform. Powders of uniform 
particle size give an uniform layer on the glass plate and resolution is 
good in such uniform, smooth layers. 

(iii) Use of BinderBinder is used to fasten the layer to the glass plate. 
Here for all above listed powders, except starcii and kaoline-MgCO* 
mixture, calcium sulphate was used as binder. It was mixed with the 
powders in different proportions. The binder was also sieved through 
the same piece of cloth so as to keep the same size of the particles of 
binder as that of the powders. 

(iv) Spreading The mixture of the powder and binder was suspended in 
distilled water and then spread over the glass plates using shando vari¬ 
able thickness spreader keeping the width 250 (x. 

(v) Activation The plate was then allowed to dry a little and kept in 
oven at about 110°C. This makes the plate activated. The activated 
plates were then used for the experiments. 
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Silica gel-G plates : 

These plates were used as standard plates. 

The results of other plates were compared with these sil. gel. G 
plates 


No. 

Adsorbent powder 

Binder 

1. 

SII-gel-G. 

_ 

2. 

-|-CaCO s 87% 

CaSOj 13% 

3. 

MgC0 3 90% 

CaS0 4 10% 

4. 

BaCo„ 90% 

CaS0 4 10% 

S. 

BaS0 4 90% 

CaS0 4 10% 

«. 

Starch 

Starch 

solution 

1 : 1.5 

7. 

Starch and 
Magnesium 
carbonate 

CaS0 4 10% 

a. 

Klesel 
guhr 90% 

CaS0 4 10% 

9. 

MgC0 a f 
ill. gal. G. 

CaS0 4 10% 

10. 

Kaollne 

CaS0 4 10% 

II. 

Kaollne+ 

kleselguhr 

No binder 


"♦CuCOjH- 

AgN0 3 



Water 

Thickness 

<F) 

Temp- of 
activation 

Time of 
act 

1 :2 

250 

l!0 n C 

30 mini 

1 :2 

2S0 

l|0"C 

*» 

1 :2 

250 

HOT 

tt 

1 : 2 

250 

HOT 

IS 

1 :2 

250 

HOT 

It 



Room 


— 

250 

temp. 

It 

1:2 

250 

Room 

11 



temp. 

II 

1 :2 

250 

110°C 

•1 

! : 2 

250 

IIO’C 

>» 

1 : 2 

250 

IIO’C 

U 

1 : 2 

250 

HOT 



* for hydrocarbons using their completing property. 

(2) Resolution of different substances on plates ; 

Four different classes of componds were subjected and used for resolution 
on these prepared plates. Different developing solvents were used. The com¬ 
pounds used were: 

(i) Hydrocarbons—(a) Anthracene. 

(b) Accnaphthene. 

(c) Naphthlene. 

(d) Eugenol methyl ether. 

(e) Diphenyl 
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(ii) D.N.P. derivatives— 

(a) Acetone 

(b) Vaniline 

(c) Acetophenone. 

(iii) Sugars— (a) Glucose 

(b) Lactose 

(c) Maltose 

(iv) Dyes— (a) Sudan III 

(b) Azobenzene 

(c) Fat colour yellow, 

OBSERVATIONS AND OBSTACLES 

1, Developing of sugar sports with suitable developers : 

N/10 AgN0 3 solution was used as devetoper for sugars. Actually amim- 
nical AgNOj is used for the same but in MgCOa plate, the plate was first sprayed 
with N/10 AgNOa soln. and then exposed to ammonia. The spots became 
visible. No ammonical AgNOa was needed. 

The above process of developing failed in the developing of sugar spots 
on sil-gel-G plate. No spots were visible by above process. So the plate was 
exposed to Iodine vapours, and it was unexpectedly found that the spots 
became clearly visible. So in some carbonate plates, iodine can be used as 
developer for sugars. 

2. Preparation of starch plate : 

Starch and sugars both contain a no. of hydroxyl group. So an attempt 
was made to resolve sugars on starch plates. 

Binder for starch:—A small amount of thick paste of starch was suspen¬ 
ded in hot water. The water was boiled for a while and then cooled. 
This 100 c. c. of starch solution was used as the binder for starch in proper 
proportions. 

Activation of starch plate The starch plate was found cracked after 
activation at 110 D C. So it was then activated (dried) in air only (at room 
temp.). Then also it was found cracked. A small percentage (20%) of MgC0 3 
was then added to starch in order to save the plate from cracking. The 
cracking in this plate was reduced but no good results could be obtained. Starch 
is unsuitable as an adsorbent in TLC. 

3. Sugar resolution on coated kiesel ghur plate : 

Since the kiesel ghur was not given good resolution, it was coated with 
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water and ethyl glycerol (80 : 20%) and then it was subjected to TLC using 
water saturated butanol as the solvent, 

4, Recovery of used silica gel G: 

This was rather a side attempt to see whether same silica gel, after proper 
washings, could be used again and again, 

About 10 gms. of used sil, gel, G was collected, It was washed with 
water a no, of times so as to remove any soluble impurity, if any. It was then 
extracted with metheool and washed with the same for three times. A series of 
chloroform washningswas done then, The powder was kept in a porcelain dish 
and chloroform was allowed to go olf, This powder was then heated to 110® C 
and then activated at 210°C for half hour. Plates were prepared from this 
recovered sil. gel. G and subjected to experiments. The results are given in 
the tible, 

5, Activation of CaC0 3 plate by AgNtL,; 

The calcium carbonate plate was observed not to give good resolution oF 
hydrocarbons, It was then activated by AgN0 a , 

5 gms. of AgNOa dissolved in 50 c.c, was taken in the TLC jar and the 
plate was dipped in it. The AgN0 3 soln, was allowed to move right upto the 
top of the plate, The plate was then taken out, dried and then subjected to 
resolution of hydrocarbons, 

Similarly sil-gel G plate was also activated with AgN0 a and used for 
hydrocarbon resolution. 
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(B) Resolution of D. N. P- Derivatires of Acetone, ranilline and Acetophenone 


78 




No. resolution, unsuitable. 
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Conclusion: 

Looking to the number of results obtained in these experiments one can say 
and find that no other material can give better or at least as good results as the 
sil-gel G, So silica gel G still remains the universal nnd unchallanged material 
forTLC. But these attempts to find some other adsorbents has certainly not 
failed completely, Though unable to be used for almost all compounds, some of 
the materials do pro nise good resolution and better results in some specific 
cases. 


The separation of hydrocarbons mixture, which is not clear even in sil- 
gel G plate, is ob served wonderfully good in the adsorbent Kaoline mixed with 
kieselguhr. The idea can be more clear on comparing picture slips no 2 and 

3. 

Glucose, which shows failing even in sil, gel G plate is resolved in a round 
spot in kieselguhr plate. 

The want of sil-gel G can be lessened by mixing some other suitable 
adsorbent (cheaply available) with it in different proportions so as to get equally 
fair results. 

It is also suggestive that the experiments with starch and Kaoline 100% 
will save the time of future workers in this direction since these materials arc 
most unsuitable to be used as adsorbents in TLC. 

The most inspiring result in these attempts which, I hope, will attract the 
attention and concentration of the workers in this field is the successful recovery 
of used sill-gel G. It is found that the used sill-gel G can be recovered and used 
with slight loss of efficiency, Comparing the Rf values of the original sii-gel-G 
and the recovered one, one can easily see the success of the attempt, The Rf 
values are once again given here for a glance over. 
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The environmental conditions, solvent, developer and resolved substance* 
are same for both plates. 


No, 


Resolution of 

l 


1, 

Sil, gel G 

D. N, P. dervatives 
of a) Acetone 

b) venilline 

c) Acetophenone 


1 

-do- 

R acp a) 1 

R acp b) 0.68 

R acp c) 0,28 

2, 

Sil-gel G 

Hydrocarbon 

i) Anthracene 

ii) Mixture 

iii) Accoaphihene. 

R acp iii) 1 

R acn i) 0.7058 

Recovered 
Sil-gel C 

m3o» 

R acn iii) I 

R acn i) 0.8 

; 


A little more effort in the direction will surely lead to the substance which 
could replace sil-gel G at least in some specific cases and trying with some more 
lab, ways It would be possible to use the same used sil-gel G again and with the 
same efficiency as the original one, 




APPENDIX II 


SAMPLE ITEMS FROM SCIENCE APTITUDE TEST, 1967 
PART-A (THOUGHT TYPE) 

PHYSICS 

Section 1 

A merry-go-round rotating at constant speed makes one complete rotation 
every ten seconds. It has a ring of horses mounted at a distance of 20 feet 
from the centre and a ring of swans mounted at a distance of 10 feet from the 
centre. The frequency of any rotating object is defined as the number of 
revolutions that the object makes per unit time. 

QUESTIONS ON SECTION 1 

1. What is the frequency at which the horses are rotating ? 

1. 1/10 rev. per sec. □ 

2. 1/2 rev. per sec. D 

3. 1 rev. per sec, □ 

4. 10 rev. per sec. □ 

2. The ratio of the frequency of rotation of horses to that of the swans is 

1 . 1:1 □ 

2 . 2:1 □ 

3. V'2~ 1 □ 

4. 1: 2 □ 

3. What is the ratio of the speed of the horses to that of the swans ? (both 
relative to the ground) 

1 . 1:2 □ 

2. 1: VT □ 

3. VT. 1 □ 

4. 2:1 □ 

4. If the frequency of the merry-go-round is f and the distance of the horses 
from the centre is r, what is the area swept out per unit time by a line 
connecting horse to the centre ? 

1. 77 rf □ 

2. v r s f □ 

3. 2i7 r s f □ 

4. 17 ^f 8 □ 
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CHEMISTRY 


Section 2 

The decay of organic matter is generally caused by activity of different 
• living organisms, like bacteria, When vegetable matter decays in air, all of its 
carbon content is finally converted into carbon dioxide. When the decay occurs 
under water, as in swamps, it produces methane, 

QUESTIONS ON SECTION 2 
5. This is so because 

1. oxygen is only slightly soluble in water and the total amount avail¬ 

able to promote decay is inadequate for the oxidation of all the 
carbon □ 

2. the chief factor in promoting the two different kinds of deqay is 
the difference in the kind of bacteria found in air and in water [] 

3. the percentage of hydrogen is greater in water than in air and a 

large part of the enrbon of the vegetable matter, therefore, com¬ 
bines with this element □ 

4. there is enough oxygen in air and abundance of hydrogen in 

water □ 

BIOLOGY 

Section 3 

The bud of the opium poppy throws off the green calyx which sheaths it 
and the shining corolla spreads out to the sun. In the heart of the flower stands 
the pistil surrounded by numerous stamens. The ripe stamens allow the fine 
pollen dust to escape. The dust is made up of thousands of microscopic grains. 
At the top of the pistil, like the spokes of a wheel, are the black bands of the 
stigmas. Pollen, which has fallen on the stigmas, remains imprisoned on the 

papillae, The septate ovary contains hundreds of translucent ovules. From 

each pollen grain issues a fine tube which penetrates the ovary to fertilize an 
ovule. The flower droops; stamens and petals disappear; the fertilized pistil 
remains. The sole survivor of the withered flower, the pistil, day by day changes 
into a fruit. The ovules have become seeds. 

QUESTIONS ON SECTION 3 

6, The pollen dust is produced in the 


1. stigmatic papillae □ 

2. pistil □ 

3. stamen □ 

4. ovule □ 
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7. After fertilization is over in plants 


1. the pollen issues a pollen tube □ 

2. the plants wither □ 

3. the ovary falls □ 

4. the ovules are transformed into seeds □ 


MATHEMATICS 

Section 4 

A centre of any geometrical object which may consist of a number of 
points, lines, circles etc is a point 0, possessing the following property. If P 
is any point of the geometricll object and P' is the point on PO produced such 
that P'0=0P, then P' should also be a point of the geometrical object; with 
this definition, a circle or a sphere has only one centre which is its centre in the 
usual sense. A geometrical object may not have any centre at all, may have 
one unique centre, or may have more than one centres. 

QUESTIONS ON SECTION 4 
8, A square has 


1. one unique centre □ 

2. no centre □ 

3. an infinite number of centres □ 

4. four centres □ 


9. A pair of intersecting straight lines (produced indefinitely in both 
directions) has 


1. no centre □ 

2. a unique centre □ 

3. two centres □ 

4. an infinity of centres □ 

10. A pair of parallel lines has 

1. no centre □ 

2. one centre □ 

3. two centres □ 

4. an infinity of centres □ 

11. Three mutually parallel lines lying in a plane have 

1. always one centre □ 

2. no centre at all, in any case □ 

3. may have an infinity of centres in some cases □ 

4. will always have an infinity of centres □ 
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AGRICULTURE 

Section 5 

Four forms of water are known to exist in the soil. Gravitational water 
percolates downwards through the subsoil. Capillary water is held by the soil 
against the pull of gravity and moves in any direction in response to capillary 
tension. Hygroscopic water is firmly retained by an air-dry soil, Combined 
water is held in chemical combination after the hygrospopic water has been 
removed. 


QUESTIONS ON SECTION 5 
11. The main source of water available to plants is 


1 . 

2 . 

3. 

4. 


Section 6 


gravitational water 
capillary water 
hygroscopic water 
combined water 

ASTRONOMY 


□ 

□ 

□ 

□ 


At the beginning of its life a star is simply a condensation of interstellar 
gas and dust, large in size, relatively cold throughout its material, and low in 
density. The condensation is held together by its own gravitation and may be 
aided by the pressure of hot, ionised hydrogen from its surroundings. The con¬ 
densation contracts, becomes hotter and denser inside. Ultimately, it starts to 
glow and a star is born. 

QUESTIONS ON SECTION 6 


13. During the stage of contraction, a star is 


1. collapsing in size, largely under its own gravitation □ 

2. collapsing in size, largely under the pressure of outside gases D 

3. losing its mass rapidly q 

4. getting cooler q 

14. The raw material for the building up of a star is 


1. 

2 . 

3. 

4. 


Section 7 


ionised hydrogen 
gravitational force 
interstellar gas and dust 
condensed water 

BIOPHYSICS 


□ 

D 

□ 

P 


When certain radioactive atoms are introduced into the human system, 
they go to the specifis places in the body and the average time of their stay can 
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be found out from the measurement of radiation which the radioactive substance 
gives off. Administration of compounds of radioactive iodine I I31 *followed by 
external measurements of radioactive emanations in the thyroid region of the 
neck can determine whether the thyroid is normal, over, or under active.A 
hyperactive thyroid may absorb upto 80% of the iodine ; a hypoactive thyroid 
may absorb as little as 15%. 

QUESTIONS ON SECTION 7 

15. Which one of the following statements is correct ? 

1. large amounts of radioactive emission indicates hypothyroid 

activity □ 

2. small amounts of radioactive emission indicates hyperthyroid 

activity □ 

3. a hyperactive gland gives (when it absorbs radioactive iodine) 

about five times as much radioactive emission as a hypoactive 
gland □ 

4. a hyperactive gland (when it absorbs radioactive iodine) gives 

about half as much of radioactive emission as does a hypoactive 
gland □ 

16. Which one of the following statements is true 7 

1. I 111 is not useful for finding thyroid defects □ 

2. I 1 ' 7 is not useful for finding out thyroid defects □ 

3. normal thyroid is hyperactive □ 

4. normal thyroid is hypoactive □ 

PART B 

PHYSICS (FACTUAL TYPE) 


1. Give another name for “the smallest part of an element capable of taking 
part in a chemical reaction'’. 


(i) an electron □ 

{it) a proton □ 

(///) an atom □ 

(iv) a molecule > □ 


2. At what angle to the horizeatil shauli a ball be kicked to attain maxi¬ 
mum distance ? 


(0 0 6 □ 

(ii) 90° . □ 

m 3o° □ 

(»v) 45° □ 
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3, Lenz's Law is a consequence of the law of conservation of 

(/) charge □ 

(//) momentum □ 

(lit) mass □ 

(7v) energy □ 

4. A charged particle moves through a magnetic field. The effect of the 

field is to change the particle's 

(/) direction of motion □ 

((/) mass □ 

(ill) speed □ 

(Iv) energy □ 

5- It is possible to measure the passage of 50 electrons per second with a 
certain sensitive device. This corresponds to a current of approximately 

(i) 8 0 x 10 lg amp. □ 

(//) 1-6 x 10 M amp, □ 

(///) 8-0 x 10 Jfl amp. □ 

(/v) 1-6 x 10*" amp. □ 

6. The electric field intensity at a point in space is equal in magnitude to 

(!) the potential difference there □ 

(//) the electric charge there □ 

(Hi) the force, a unit charge would experience there □ 

( iv) the force, an electron would experience there P 

CHEMISTRY 

(FACTUAL TYPE) 

1. Reaction between neutral solution of barium chloride and sodium carbo¬ 
nate goes to completion because 

(/) a gas is formed □ 

(it) the reaction is reversible □ 

(Hi) barium carbonate is insoluble □ 

(iv) sodium chloride is more stable than sodium carbonate □ 

8. Sodium bicarbonate is an important constituent of 

(/) caustic soda □ 

(U) washing soda □ 

(Hi) baking powder D 

(iv) soaps □ 
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9. Which of the following property is different for neutral atoms of the two 
isotopes of the same element ? 


(/) atomic number □ 

(ii) atomic weight . □ 

(Hi) number of electrons □ 

( iv) number of protons □ 


10. Consider the following data : 


Element 

A 

B 


Atomic Weight 
12-0 
35-5 


A and B combine to form a new substance X. If four moles of B combine with 
one mole of A to give one mole of X, then (he weight of one mole of X is 


(i) 47'5 g. □ 

(ii) 83-0 g. □ 

(i/l) 154-0 g. □ 

(iv) 166-0 g. □ 


BIOLOGY 
(FACTUAL TYPE) 

11. Although the potato tuber has no chlorophyll, it contains lot of starch 

because 

(i) it synthesizes starch in the absence of chlorophyll □ 

(ii) the sugar is translocated from the leaves to the tuber □ 

(iii) it is a modification of the stem which already contains starch □ 

(iv) certain soil bacteria manufacture and deposit starch in them □ 

12. During snow-fall the plants 

(i) do not respire , □ 

(ii) do not photosyntbesize □ 

(Hi) show maximum transpiration □ 

(iv) show minimum life functions □ 

13. The fungal diseases are usually more prevalent in 


(/) desert areas □ 

(ii) wet weather □ 

(ill) fruit trees , □ 

(iv) extremely cold climate P 
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14, If a man is suffering from deficiency of vitamin C, he should eat or 

drink 

(0 lot of eggs 

(/i) plenty of lime juice U 

(Hi) sufficient quantity of groundnuts 11 

(fv) a glass of mango juice every day □ 

15. Which of the following groups of plants contain chlorophyll ’ 

, r 

(i) bacteria 

(ID algae j: 

(tit) fungi 'z 

(ip) all of the above L 

MATHEMATICS 

(FACTUAL TYPE) 


16, The number of permutations of the letters of the word CLASSV.S, taken 
all together is 


17. 


(0 ILI X 6 c s 
(«) LI-16 

m 1_7—j 5 
|7 

(iv) |t 

The line 50.v— 48y+7--0, is drawn in the Cartesian plane 
points 


□ 

□ 

□ 

□ 

of the four 


(0,0); (5 S); (4,5); (3,6) 

(/) all lit on the same side of the line 
(/,■) three of them lie on one side and one on the other 
(Hi) two of them lie on one side and two on the other 
(iv) some lie oti the line 

18. The function / (x) = 7-2* -3x a for real values of *, has 

(i) a maximum which is positive 
(if) a maximum which is negative 
(Hi) a minimum which is positive 
(iv) no minimum or maximum 

19. Of the following four functions defined in the interval (0,1) 


□ 

□ 

□ 

□ 


□ 

□ 

□ 

□ 

□ 


Sin 


77 x 
2 


; Cos 


77 X 

~T 


1 —X 


; Sin 77 x 




I 



Time- 
Note: 


APPENDIX III 

SAMPLE TOPICS OF ESSAY TYPE TEST 
2 hours Maximum Marks —50 

Write an essay on any one of the following topics in about 2,000 
words. Diagrams should be presented, whereever necessary, to 
illustrate the answer. The essay may be written either in English or in 
a regional language, 

1. Artificial fibres. 

2. Food and fitness. 

3. Interdependence of plants'and animals. 

4. Measurement of time. 

5. The conquest of space. 

6. The role of science in economic development. 
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PROJECT REPORT 



APPENDIX IV 
PROJECT REPORT 
Roll No. 15911 

Investigation of tlie variation of the intensity of sunlight using a Solar Ceil. 

I Problem: 

The energy, of (he Sun is used to illuminate ouir globe. The earth receives 
only a minute fraction of the total solar light energy. It is estimated that the 
earth intercepts only 5 x 10" 111 per cent of the total radiation. Again this 
small percentage of Ihe solar radiation varies from morning to evening daily 
and there is monthly variation and also there is seasonal variation. 

In this investigation, variation of intensity from morning to noon and 
from noon to evening is studied. An attempt is also made to correlate the 
intensity of sunlight at a given time for a few days in the week. 

The advent of the solar cell during the last few years has made this study 
possible. 

II Method of investigation : 

A solar cell which gives a high open circuit out-put voltage was used. 
The cell was first mounted on an optical bench and its response to the illumi¬ 
nations of 15, 25, 40, 60 and 100 wait coiled coil filament lamps, all made by 
the same firm, (“Bengal Lamp Works") was studied for various distances of the 
cell from the lamps. For this study, a Weston galvanometer was connected 
across the terminals of the solar cell and delleetions of the galvanometer arc 
recorded. The deflections were plotted against the wattage of the lamps for 
various distances. The graphs obtained were straight lines indicating the linear 
relationship existing between wattage of the iiluminant and the response of the 
solar cell. 

To keep the delleetions of the galvanometer on the scale, two methods 
were tried (i) The galvanometer was shunted with a low resistance. As we do 
not have very low standard resistances, this method was partially used. The 
intensity of the sunlight is of such tremendous magnitude thut the approach 
to the problem cannot be altogether successful by this method ; (ii) Ground 
glass plates 10eni;< 7cm and thickness 0.32 cm were used as light filters to 
diminish the intensity of sunlight falling on the solar cell. The fractional 
transmission of the filters were studied using a 100 watt lamp. In addition to 
these filters, a shunt of 0,5 is used across the galvanometer. 

The sensitivity of Weston galvanometer of different manufacturers were 
studied, A galavanometer of low sensitivity was used in the investigation as 
it was found that the deflections of the more sensitive ones could not be easily 
controlled. 

The solar cell was mounted on a pedestal at a distance in front of the 
laboratory and the galavanometer and its accessories were kept in the varandah 
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in a shaded place. The arrangements arc shown in the photograph. The deflec¬ 
tions of the galvanometer are noted every half an hour, using the appropriate 
ground glass filters. 

In addition to the ground glass light filters, Red, Green, Yellow and 
Blue colour glasses were also used as colour fitters and corresponding deflec¬ 
tions were also noted. 

Ill Experimental details of components 

(a) Description of the solar cell used : 

A solar cell consists of razor—thin strips of silicon about one thousandth 
of an inch thick and it is doped with boron impurity. The performance of the 
solar cell is that it gives photoelectric power conversion efficiencies in sunlight 
of around 7 to 8 per cent. This figure is about an order of magnitude higher 
than for any previous light converter and even exceeds by a large factor the 
efficiency of the photo - synthetic fixation of solar energy in the leaves of living 
plants A hundred of solar cells are needed to make a torch bulb glow 1 and 
50,000 solar cells covering the area of a small room would only produce a kilo¬ 
watt of electricity. 

The solar cells convert the energy of the sun rays photoelectrically into 
electrical energy. 

(b) Choice of the Galvanometer. 

(1) Determination of the resistance of a Galvanometer. 



The circuit diagram showing the connections is shown above. The key is 
plugged in and the resistance of the rheostat is adjusted so that there is a 
particular reading in galvanometer. The potential difference between the two 
terminals of the one-ohm resistance will always be the same. Now the resis¬ 
tance of the resistance box R is adjusted so that the galvanometer reads exactly 
half of its original reading. Since the current has become half, the resistance 
is doubled because the potential difference has to be constant. The resistance 

1. One hundred solar cells would produce enough voltage to make a torch bulb 

glow. 




SOLAR CELL 



Siw—0.57 of the Original Size. To give an Indication of the Site of tho coll, a scald markid In 
(centimeter if as been placed on It by sticking tape at Its ends, 






of the galvanometer is therefore equal to the resistance, reading in the resis¬ 
tance bos. 

Experiment Readings. 


Galvanometer A 


S. No. 

■Original reading of the 
galvanometer 

Scale deflection 

Final reading of the 
galvanometer 

Scale deflection 

Resistance of the 
galvanometer 
Ohms 

1 . 

20 

10 

280 

2. 

18 

9 


3. 

10 

5 

280 


Resistance of galvanometer A—280 ohm. 


Galvanometer It 



Original reading of 

Final reading of the 

Resistance of the 

S. No. 

the galvanometer 

galvanometer 

galvanometer 


Scale deflection 

Scale deflection 

Ohms 

1 . 

20 

10 

135 

2. 

18 

9 

135 

• 3. 

16 

8 

135 


Resistance of galvanometer B —135 ohm. 


Galvanometer C 


S. No. 

Original reading of 
the galvanometer 
Scale deflection 

Final reading of the ' 
galvanometer 

Scale deflection 

Resistance of the 
galvanometer 

Ohms 

1 . 

1 

20 

! 

10 

5 

2. 

18 

9 ! 

5 

3. 

16 

8 ! 

i 

5 


Resistance of galvanometer C=5 ohm. 

(2) To find a suitable galvanometer for the experiment 


GftLUMOteTER 
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The galvanometers are connected one at a time with the solar cell. The 
deflection of the galvanometer is noted down and the galvanometer which 
deflects most is the most sensitive galvanometer. The least sensitive galvano¬ 
meter is chosen because the intensity of the sun rays is much greater than the 
intensity of the bulb. 


Experimental readings 

When the solar cell is held in front of a 60 watt bulb : 


Galvanometer 

Deflection (Scale Division) 

A 

8.0 

B 

9.5 

C 

0.5 


We used galvanometer C whose resistance is 5 Ohms and which deflects 
0.5 divisions when the solar cell is held in front of the 60 watt bulb at a 
distance of 40 cm. 


(3) To find the relation between wattage and deflection of the galvanometer. 
Electric bulbs of different wattages were used. 

A lamp of 15 watts was mounted on an optical bench. The solar cell 
connected to a galvanometer was mounted at different distances from the bulb. 
The deflections on the galvanometer were noted. These observations were 
repeated using 25 waits, 40 watts, 60 watts and 100 watts bulbs. 

TABLE 1 


S. No. 

Lamp 

Distance 

Deflection 

Mean 

1. 

15 Watts 

20 cm 

' 

9 

8 

9 

9 



40 cm 

7 

7 

7 

7 



60 cm 

5 

5 

5 

5 



80 cm 

5 

5 

5 

5 



100 cm 

5 • 

4 

i 5 

5 



120 cm 

4 

4 

. 

1 4 

i 4 

2. 

25 Watts 

mm 

12 

12 

12 

12 



H 

if; 

7 

7 

7 



60 cm 


6 

6 

6 



80 cm 

i 

5 

5 

5 



100 cm 

mm 

4 

4.5 

4.' 



120 cm 

H 

4 

i 4 

! 

4 
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Solar coll mounted on a pedastal 



Measurement of galvanometer deflection 
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3. 

40 Watts 


17 

10 

7 

6 

5 

4 

16 

7 

5 

5 

4 

4 

17 

10 ■ 
7 ! 

6 

5 • 

4 

; 

17 

9 

7 

6 

5 

4 

4. 

60 Watts 

20 cm 

24 

24 

24 , 

. 24 



40 cm 

; 12 

[1 : 

i 12 ; 

12 



60 cm 

8 

8 

8 

8 



80 cm 

7 

6 

7 ! 

7 



100 cm 

6 

6 

<5 : 

6 



120 cm 

4 

4 

! 4 1 

1 

4 

, 

5. 

100 Watts 

20 cm 

1 

30 

30 

; 30 

^0 

: 


40 cm 

20 

20 

, 20 

20 



60 cm 

12 

12 

| 12 

12 



80 cm 

8 

8 

! 8 

8 



100 cm 

7 

7 

7 

7 



120 cm 

5 

5 

. 5 

5 


(2) Choice of light filters 

To find the absorption of light by different filters, when mounted in front 
of an 100 watts lamp at a distance of SO cm. 

(i) The solar cell, connected to n galvanometer, was mounted in front 
of a 100 watt lamp at a distance of 50 cm. The ground glass 
filters were placed on the solar cell and the deflections were 
recorded: 


S. No. 

Filter 

* 

Deflection 

Fractional transmission 
» 

1 . 

Without Filter 

• 



A 

12 



B 

7 

0.58 


C 

'9 

0.75 


D 

8 

0.67 


E 

8 

0.67 


F, 

9 

0.75 


G 

8 

0.67 


H 

7 

0,58 


I 

7 

0.58 


B D 

6 



B D E 

4 

0.33 


B D E G 

2 

0.17 


B D E G H 

2 

0.17 


B D E G H I 

2 

0.17 
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(2) The solar cell connected to the galvanometer and directed to diffused 
(and scattered) light through a window in the laboratory. The deflections were 
recorded using the ground glass filters. 


Filler 

Deflection 

Fractional Transmission 

1 

No filter 

23 


D 

19.5 

0.85 

B 

18 

0.78 

B D 

12 

‘ 0.52 

B D F. 

10 

0 43 

B D E G 

7 

0.30 

B D E G H 

ft 

0.26 

B D E G H 1 

5 

0 22 


! 

i 


V. Experimental Study 

The deflection in the galvanometer, which is proportional to the intensity , 
of the sun rays, was noted at intervals of hair an hour. 

The experimental arrangement is shown in the photograph. 

We connect the galvanometer to the solar cell battery and expose the 
solar battery to direct sunlight. The shunt is put across the galvanometer and 
a commutator is included in the circuit. The filter I is put in front of the solar 
cell and the deflection is noted. Blue, green, yellow and red" filters, one at a 
time are put on the filter I and the deflections are noted. This is repeated after 
every half hour. The galvanometer with the shunt and commutator are placed 
in the shade. The solar cell must be completely devoid of light when the ex¬ 
periment is not being performed. 

As different shunts have been used, main current was found out before 
plotting the results: 

Experiment Readings 


Shunt used =0.5 ohms 

Deflection 14tli Dec, 



Time 

Filter 1 

' 

Blue 

l 

Green j 

Y cllow 

Red 


11.00 a.m, 

18.5 ! 

8.0 

7.5 

6,5 

5.5 

cloudy 

11.30 a.m. 

■P*B 

5.5 

4.5 

5.0 

4.5 

cloudy 

12,00 a.m. 


5.0 

4.2 

4.5 

4.0 

cloudy 

12,30 p.m, 

! 12.2 

5.5 

5.5 

5.0 

4.0 

1 05 p.m. 

■Tim 

6.0 

5.5 

5.0 

4.0 

V 

1.30 p.m. 

ilrflw 

3.0 ! 

2.2 ‘ 

2.5 

2,0 


2.00 p.m. 


3.0 


2,1 

2.0 


2,30 p.m. 

BKI 

3,0 

2,1 

2,0 

1.5 


3.00 p.m. 

6.5 

3.0 

HUH 

2.0 

2.0 


3.20 p.m. 

5.0 

2.0 

i u 

1.0 

1.0 
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Shunt—0.5 ohms 


Deflection 15tl Dec. 


Time Filler 1 

Blue 

Green 

Yellow 

' 

Red 

11.00 a .m. 

15.0 

5/ 

4.5 

4 0 

4 0 

11 30 a.in. 

16.0 

.0 

6.0 

7 0 

6.0 

12.00 a.in 

23/ 

10.0 

8.0 

10.0 

8.0 

12.15 p.m. 

30.3 

12.0 

9.0 

11.0 

9.0 


Shunt used—2 ohms 


Deflection 19th Dec. 


Time 

Filtci 1 

Blue 

Green 

Yellow , 

Red 

11.37 a.m. 

MV 

10 0 

8.0 

1 

8.5 i 

7.0 

12 00 a m. 

firtiM 

9 8 

7.5 

8.5 ; 

7.0 

12.20 tt.ni. 

piii 

1* .2 

8 0 

9.0 ! 

75 

1.30 p.m. 

■fH 

9.0 

6.5 

7.5 i 

6.0 

awipM.li hl.T.’g 

21.5 

7.9 

6.0 

6.5 

5.5 


17.0 

6.0 

4.5 

1 5.0 

4.0 



4.0 

28 

3.0 i 

! 1 

25 


Shunt used—2 ohms 

Deflection 21st Dec. 


Time 

Filler I 

1 

Blue , 

1 

Green 

I 

Yellow 

Red 

8.05 fl.m. 

3 0 

0.7 

0,5 

0 5 

0.3 

8.30 n m. 

5.0 

1.2 

1.0 

1.0 

0.8 

9.00 mm. 

8.0 

2.5 

1 8 

2.0 

1.5 

9.25 a.m, 

10 5 

3.5 

2.5 

3.0 

2.5 

10. On a ,m. 

14.0 

5,0 

3.5 

4.0 

3.2 

10.30 tun, 

ran 

6.0 

4.5 

5.0 

4.2 

11.00 u.m 

■til 

7.0 

5.5 

6 0 

5.2 

11.30 a.m. 

23.0 

8.2 

6.0 

7,0 

5.9 

12.00 a.m, 

25,2 

9.5 

6.6 


6.5 

12.30 p.m. 

25.2 

9.2 

7.0 

KB 

6.4 

1.30 p.m, 

25.0 

9.0 

7.0 

a 

6.5 

2.00 p.m. 

22.0 

7.9 

6.0 


5.5 

2.30 p.m. 

19,0 

6.9 

5.0 


4.5 

3.00 p.m. 

14,5 

5.0 

3.5 

4.0 

3.5 

3.30 p.m. 

10.0 

2.0 

2.0 

2.5 

2.0 

5.00 p.m. 

2.5 

0.8 

0.8 

0.8 

0.5 

5.30 p.m. 

0.0 

0,0 1 

0.0 

0.0 

0.0 











was is npected about noon, There is i sidy rise in illumination Mug the 
morning hours and i steady decline in the afternoon, Tie dintnal variation is 
seen in tie records but a systematic stndy was not possible for mot of tit, 
More detailed study las to be done in i direction, Tie absolute measurement 
of intensity can be done if standard sources of illumination are available, Tie 
intensities of tbe primary colours Blue, Green and led and tie compound 
colour yellow are according to tlcir wavelengths, It is found that light of 
shorter wavelengths are more in tbe total radiation, Ibis result may be due to 
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APPEN 

AREAWI5E ITEMS OF THE 
(Quoting actual number of teat Itemi 


Sub|eet/Test 

Physics 

Chemistry 

♦Biology 

Mathematics 

Agriculture 

Geology 

PART A 







(Thought Type 
Itenu) 

1-717) 

8-M (7) 

15-23 (9) 

24-30 (7) 

31-35(5) 

36-40 (5) 

PART B 







(1) Factual 

Type Itemt 

1-30 (30) 

1-30 (30) 

1-30 (10) 

1-30 (30) 

X(0) 

X(0) 

(II) Thought 
Type Itemt 

31-50 (20) 

31-50(20) 

31-50 (20) 

31-50 (20) 

X(Q) 

X(0) 

Total (Thought 
Typel 

27 

27 

29 

27 

5 

5 

Total (Factual 
type) 

30 

30 

30 

30 

X(0) 

X(0) 

Grand Total 

57 

57 

59 

57 

5 

5 


‘Biology 


Botany Zoology 

PART A 

Thought Type Itemt (15-20) 4 (21*33) 3 

PART B 

Factual Type Item* (1-15) M (14-30) 14 

except No, 9 

Thought Type Item* (31-41) II (42-JO) 9 

Total IT 28* 
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DIX V 

SCIENCE APTITUDE TEST 1967 
from the test alongwlth the arrangement). 


Philosophy Physiology & Engmeeung 
of Science Hygiene 

Meteorology 

Biochemistry Astronomy Biophysics 

41-15(5) 

46-50 (5) 51-55 (5) 

56-60 (5) 

61-65 (5) 66-70 (5) 71-75 (5) 


X(0) 

X(0) 

X{0) 

X(0) 

X(0) 

X(0) 

X(0) 

X { 0) 

X(0) 

X(0) 

X{0) 

X(0) 

X(0) 

X(0) 

5 

5 

5 

5 

5 

5 

5 

X(0) 

X(0) 

X{0) 

<X(0) 

X(0) 

X(0) 

X(0) 

5 

5 

5 

5 

5 

5 

5 
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APPENDIX VI 

THOUGHT TYPE ITEMS-AN ANALYSIS OF PART (A) OP THE TEST • 
COMPULSORY 


S. Noi Area 

Serial of 
Sections 

Number of 
Passages 

Number of 
Items from 
each Area 

Average number 
of Items per 
Passage 

1 

2 

3 

4 

5 

1. Physics 

2. Chemistry 

3. Botany 'I 

. r . }■ Biology 

4. ZoologyJ 

5. Mathematics 

S. Agriculture 

7. Geology 

8. Philosophy of 

Science 

1-2 

3-5 

6-7 

8 

9-10 

11-14 

15-16 

17-20 

2 

3 

2 

1 

2 

4 

2 

4 

4- 13 7 
5+1+1 7 
4+2. 61 

3 ,} W 

5- | 2 - 7 

14-1+2.11.-5 
3(2 5 

1 + 1 +1 +2m»5 

3.5 

2,3 

3.01 

J- 3.0 
3.0j 

3.5 

1.25 

2.5 

1.25 

9. Physiology 
*nd Hygiene 

21-22 

2 

3+2-5 

2.5 

10. Engineering 

11. Meteorology 

12. B|o.Chemistry 

13. Astronomy 

14. Blo-Physle* 

23-24 

25-26 

27-28 

29-30 

31-32 

2 

2 

2 

2 

2 

3+2i»5 

3+2-5 

2+3—5 

2+3 5 

2+3.-.. 5 

2.5 

2.5 

2.5 

2.5 

2.5 



32 

75" 



m 



APPENDIX VI (Contd), 

THOUGHT TYPE ITEMS-AN ANALYSIS OF PART (B) OF THE TEST ; 

OPTIONAL 


S, No. Area 

Serial of 
Sections 

Number of 
Passages 

Number of 

Items from 
each area 

Average number 
of Items per 
Passage 


1 

2 

3 

4 

• 5 

1 . 

Physics 

1-7 

7 

4+3+2+3+3+3-1-2=20 2,9 

2. 

Chemistry 

1-8 

8 

4+2+2+2+2+4+3+I 

=20 2.5 

3. 

Mathematics 

1-4 

4 

3+4+10+3-20 

5.0 

4. 

Biology 

1-6 

6 

5+4+2+3+3+3=20 

3.3 


(1) Botany 

1-3 

3 

5+4+2= 11 

3.6 


(II) Zoology 

4-6 

3 

3+3+3 

3.0 


25 
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APPENDIX IX A (11) 

YEAR WISE AND STATEWISE PERCENTAGE DISTRIBUTION 
OF THE AWARDEES 


S.No, 

State/Territory 

Year 1994 

Year I96S 

Year 1966 

Year 1967 

1 . 

A.P. 

0.8S 

1.23 

0.6 

1.63 

2, 

Assam 

2.26 

2.15 

0.3 

0.54 

3. 

Bihar 

1.13 

4.00 

0.85 

4.07 

4. 

Delhi 

29.38 

29.B5 

41.8 

33.69 

S. 

Gu|arat 

2.00 

~ 

1.50 

1.35 

6 .. 

Haryana 

— 

— 

— 

3.53 

7. 

J&K 

No candidate 
appeared 




a. 

Kerala 

-do* 

0.31 

3.65 

7.33 

9. 

Madras 

3.95 

4.00 

1.50 

4.34 

10. 

M.P. 

7.62 

0.62 

4.8 

0.81 

II. 

M.S, 

10.45 

11.08 

8.50 

5.97 

12. 

Mysore 

3.11 

7,08 

4.50 

3.80 

13. 

Orissa 

2.00 

1.85 

1.2 

0.54 

14. 

Pun|ab 

11.02 

3.38 

2.25 

0.81 

IS. 

Ra|asthan 

1.13 

1.54 

1.50 

D.27 

16. 

U.P. 

13.81 

8.31 

9.5 

8.69 

17. 

U.T. (Except Delhi) 

1.13 

•0.9 

0.3 

1.08 

18. 

W.B. 

10.17 

23.69 

17.0 

21.46 
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APPENDIX IX B 


language-wise distribution of candidates who appeared 

AND A STATE-WISE STATEMENT OF THE AVERAGE SCORE 
SCORED BY THE EXAMINEES AT THE ESSAY PAPER 1967 


S, No. State 

English 

Hindi 

Punjabi 

Gujarati 

Marathi 

Kannada 

1 . Andhra Pradesh 

136 

tea 

eel 



■ • I 

2. Assam 

19 

■ at 

III 


eae 

ete 

3. Bihar 

48 

144 

... 


,,, 

III 

4. Delhi 

804 

48 

... 


1 

le'i 

5. Gujarat 

22 

1 

• M 

51 

2 


6. Jammu & Kashmir 

17 

5 

2 


... 

MW 

7, Kerala 

349 

... 

... 


... 

el 1 

8. Madhya Pradesh 

80 

458 

... 


1 

... 

9. Madras 

239 

1 

... 


... 


10. Maharashtra 

172 

15 

... 

4 

231 

6 

11 . Mysore 

355 

1 

an 


5 

118 

12. Orissa 

47 

♦ M 

... 




13. Punjab 

60 

24 

27 


lee 


14. Masthan 

36 

193 

... 


III 


IS. Uttar Pradesh 

213 

707 

... 


• e i 


It, West Bengal 

208 

8 

... 


ell 


17. Union Territories 
Except Delhi 

39 

23 

... 


5 


18. Haryana 

78 

64 

3 

ei« 

... 

124 

19. Total 

2932 

1692 

32 

55 

245 

20. % age 

48.30 

27.90 

0.51 

0.81 

4.05 

2.50 

21. Average Marks 

Scored 

20.83 

18.79 

21.29 

17.05 

20.21 

17.63 


136 









APPENDIX IX B (Contd.) 


LANGUAGE.WISE DISTRIBUTION OF CANDIDATES WHO APPEARED 
AND A ST ATE-WISE STATEMENT OF THE AVERAGE SCORE 
SCORED BY THE EXAMINEES AT THE ESSAY PAPER 1967 


Urdu 

' Bengali 

Malayalam Assamese 

Tamil 

Telugu 

Orlya 

Total 

Average 

score 

5 

«*♦ 

... 

... 

... 

136 

1 

278 

16.35 


II 

... 

51 


... 

... 

81 

23.60 

... 

12 

• ee 

... 

... 


1 

205 

21.63 

,«« 

1 

... 


. i « 

... 

... 

854 

22.70 



... 

... 

... 

... 

... 

76 

16.80 

S 

... 

... 

.«• 


... 

... 

29 

18.00 

,,, 

Mi 

33 

... 

2 

... 

... 

384 

22.75 

■ 3 

... 

... 


... 

«■* 

i.. 

542 

16.20 

1 

... r 

1 

... 

376 

1 

... 

619 

21.20 

4 

*M 

... 

... 

#». 

M. 

»«• 

432 

20.28 

1.. 

.«» 

*e • 

*»» 

1 

t" 

... 

480 

17.50 

Ml 

1.1 

tee 

... 

• •• 

(M 

22 

69 

21.10 


... 

Me 

... 

... 

Ml 

lie 

III 

21.45 

»•« 


• e* 

... 

... 

... 

... 

229 

18.00 

2 

• M 

... 

... 

... 

... 

. i. 

922 

19.30 

ll* 

297 

Ml 

... 

*«• * 

Ml 

... 

513 

22.30 

... 

13 

... 

...• 

... 

... 

... 

80 

21.50 

HI 

.•« 

... 

... 


... 


145 

22.10 

20 

334 

34 

51 

379 

137 

24 

6049 


0.32 

5.52 

0,52 

0.80 

6.26 

6.26 

0,35 



18.06 

22,29 

22,70 

23.60 

21.20 

16,38 

20.92 
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INTERVIEW-BOARD WISE (ZONAL) 
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Table No. 0*) 

Frequency Distribution of Score* on Essay Paper 
(interview Boardwlse) 


CI.I, Interval D.IM D.hrxl.r, ™ 


5-9 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

Total 

Wean 

S.D. 


7 

— 

3 

3 

4 

14 

18 

18 

21 

61 

30 

42 

124 

64 

85 

66 

33 

55 

9 

14 

41 

1 

2 

8 


290 


26.26 

26.98 

27.08 

5.818 

6.266 

7.411 


7 

5 

33 

5 

23 

85 

26 

51 

210 

46 

82 

401 

42 

56 

252 

23 

34 

121 

5 

4 

20 

1 

— 

’ 3 

156 

256 

1137 

27.42 

27.39 

26.98 

6.529 

6.495 

6.634 
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APPENDIX (X B) 

Table No. I 

Frequency Distribution of Scores on Science Aptitude Test 
(Interview Board wise] 


Class Interval Delhi 

Dehradun 

Bangalore 

Bombay 

Calcutta 

Total 

40-49 

2 

— 

2 

2 

— 

6 

50-59 

8 

6 

20 

13 

10 

57 

60-69 

53 

34 

81 

47 

53 

268 

70-79 

88 

61 

81 

' 40 

82 

352 

80-89 

74 

37 

54 

38 

4B 

253 

90-99 

35 

22 

23 

12 

37 

129 

100-109 

20 

6 

7 

4 

20 

57 

110-119 

8 

— 

1 

— 

6 

15 

Total 

290 

166 

269 

156 

256 

1137 

Mean 

80.12 

77.69 

74.50 

74.50 

79.69 

77.50 

S.D. 

13.587 

11.514 

12.255 

12.377 

13.918 

13.466 
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Table No. ill) 

Frequency Distribution of Scores on Essay Paper 
(interview Boardwlse) 


Class Interval 

1 Delhi 

Dehradun 

Bangalore 

Bombay 

Calcutta 

Total 

5-9 

7 

— 

3 

1 

1 

12 

10-14 

3 

4 

14 • 

7 

5 

33 

15-19 

IB 

IB 

21 

5 

23 

85 

20-24 

61 

30 

42 

26 

51 

210 

25-29 

124 

64 

85 

46 

82 

401 

30-34 

66 

33 

55 

42 

56 

252 

35-39 

9 

14 

41 

23 

34 

121 

40-44 

1 

2 

8 

5 

4 

20 

45-49 

1 

1 

— 

1 

— 

3 

Total 

290 

166 

269 

156 

256 

1137 

Mean 

26.26 

26.98 

27.08 

27.42 

27.39 

26.98 

S-P. 

5.8IB 

6.266 

7.411 

6.529 

6.495 

6.634 


HI 



Table No. (Ill) 

Frequency Distribution of Scores on Project Report 

(Interview Boardwlte) 


Claw Interval 

Delhi 

Dehradun 

Bangalore 

Bombay 

Calcutta 

Total 

1-1 

— 

3 

3 

2 

10 

18 

3-4 

1 

2 

S 

2 

II 

21 

5-6 

14 

8 

II 

4 

II 

48 

7-8 

IS 

14 

29 

10 

20 

88 

9-10 

33 

IS 

37 

22 

42 

149 

11-12 

40 

19 

61 

24 

29 

173 

13-14 

48 

43 

45 

24 

36 

196 

15-16 

62 

24 

35 

20 

45 

IB6 

17-18 

37 

16 

30 

14 

35 

132 

19-20 

27 

14 

II 

21 

8 

81 

21-22 

II. 

7 

1 

II 

9 

39 

23-24 

2 

1 

1 

2 

- 

6 

Total 

■290 

166 

269 

156 

256 

1137 

Mean 

13.91 

13.25 

12.22 

13.87 

12.27 

13.04 

S.O. 

4.107 

4.498 

3.977 

4.733 

4.829 

4.462 
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Table No. (W) 


frequency Distribution of Scores on Interview 
{Interview Boardwlse) 



10-14 

15-19 

10-24 

25-19 

30-34 

35-39 

40-44 

45-49 

Total 

Mean 



32 

30 

67 

27 

19 

56 

26 

II 

48 

9 

9 

13 

12 

8 

13 

7 

2 

6 

2 

— 

1 

253 

126 

245 

15.57 

18.55 

21.75 

11.156 

9.225 

7.781 


201 

167 

164 

77 

58 

22 

5 

1054 

19.62 

9.604 





Graphical 

Representations 




CLASS INTERVAL OF SCORES CLASS INTERVAL OF SCORES 
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BANGALORE BOARD 
N-=269 


TABLE B(l)-3 



CLASS INTERVAL OF SCORES 
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CALCUTTA BOARD 

TABLE B(l)-S 

N-2S6 u 



CLASS INTERVAL OF SCORES 



FREQUENCY 


149 


GRAND TOTAL 
N=II37 


TABLE B(l)-6 




FREQUENCY 


150 


FREQUENCY DISTRIBUTION OF SCORES ON ESSAY PAPER (INTERVIEW BOARDWISE) 

DELHI BOARD 

TABLE B(il)-| 

N=290 



CLASS INTERVAL OF SCORES 



FREQUENCY 


151 


DEHOADUN BOARD 
N-166 


TABLE B(l|)-2 




FREQUENCY 






grand total 


table B(ll).6 





CLASS INTERVAL OF SCORES 



DEHRADUN BOARD 



2-5 4 5 6 5 8-5 /O 5 125 145 !6 5 f Q 5 205 225 





CALCUTTA BOARD 


160 



FREQUENCY 


CLASS INTERVAL OF SCORES 
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FREQUENCY DISTRIBUTION OF SCORES ON INTERVIEW BOARDWISE 
DELHI BOARD 


TABLE BflvVI 
N - 279 1 






11 >* 


163 



DEHRADUN BOARD 


TABLE B(iv)-2 

N=I5! 


61 



CLASS INTERVAL OF SCORES 



164 


« 


BANGALORE BOARD 

TABLE B(lv)-3 

N=253 



* 




FREQUENCY 


165 


BOMBAY BOARD ^ BLE ^^.4 

N«I26 



CLASS INTERVAL OF SCORES 



CALCUTTA BOARD 


TABLE B(|y).S 


N- MS 




FREQUENCY 





APPENDIX XI 


DATA FOR THE PREDICTIVE VALIDITY OF THE TEST, YEAR 1964 


S. No,'' 

S.T.S, 

Total 

(a) 

Rank 

Marks In 
S.A.T, 

1. 

142 

41.5 

52 

2. 

173 

12 

89 

3. 

139 

49 

47 

4. 

136 

54.5 

49 

5. 

138 

51.5 

52 

6. 

150 

29 

62 

7. 

139 

49 

55 

8. 

132 

67 

55 

9. 

133 

65 

73 

10. 

152 

26 

59 

II. 

148 

32.5 

88 

12. 

148 

32.5 

81 

13. 

130 

74 

69 

14. 

156 

22.5 

58 

IS. 

154 

24 

61 

IS. 

129 

76 

55 

17. 

134 

62 

57 

18. 

139 

49 

44 

19. 

136 

54.5 

69 

20. 

131 

70.5 

50 

21. 

129 

76 

54 

22. 

151 

27 

71 

23. 

164 

16.5 

84 

24, 

138 

51.5 

35 

25. 

131 

70.5 

65 

24. 

156 

22.5 

67 

27. 

135 

58 

50 

28. 

189 

6 

77 

29. 

131 

70.5 

70 

30. 

140 

46.5 

49 

31. 

164 

16.5 

85.5 

32. 

134 

62 

59 

33. 

145 

37 

75 

34. 

141 

44.5 

51 

35. 

142 

41.5 

55 

36. 

150 

29 

50 

37. 

180 

10 

77 

38. 

202 

4 

103 


<b) 

Rank 

% ago of 
Marks at 

Hr, Sec. 

Rank 

1 

%age of 
Marks at 
B.Sc. 
(final) 

64 

84.8 

2 

86.4 

13 

79.6 

5 

70,4 

72 

75.4 

10 

62.1 

70.5 

74 

19 

58.0 

64 

70.3 

31 

67.1 

45 

67.6 

37 

62.1 

58.5 

77.2 

6 

73.2 

58.5 

63.4 

50 

67.8 

34 

62.2 

55 

72.0 

49 

72.2 

26 

65.4 

14.5 

52.6 

71 

51.6 

23 

65.4 

44 

65.0 

37.5 

68.7 

36 

65.2 

52,5 

65.4 

44 

53.0 

46 

70.5 

30 

58.B 

58.5 

55 

68 

62.4 

55 

64 

48 

66.4 

75 

50,3 

73 

55.5 

37,5 

68.8 

34.5 

55.5 

68 

73.6 

21.5 

73.4 

62 

66.5 

39 

73.0 

36 

76,7 

7 

70.4 

20.5 

60,3 

57.5 

79.3 

77 

53.4 

70 

56.0 

43 

59.9 

61 

61.3 

40 

53.8 

69 

58.0 

68 

65.3 

46 

67.2 

28.5 

60.3 

57.5 

57.2 

47 

62.3 

54 

63.1 

70.5 

61.3 

56 ' 

68.0 

18 

60 

59.5 

79.3 

49 

74,2 

16.5 

65.7 

32 

58.4 

65 

62,4 

66 

48.4 

77 

47.0 

58.5 

63 

52 

51.0 

68 

64.7 

47 

62,4 

28.5 

56,5 

67 

60.9 

6 

75,2 

12 

74,5 
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APPENDIX XI (Contd.) 

DATA FOR THE PREDICTIVE VALIDITY OF THE TEST, YEAR 1964 


Rank 

Uil 

(a-d) 

|d 2 | 

(b—d) 

. I d 3i 
(a-c) 

2 

39,5 

62.0 

39.5 

23.5 

11.5 

9.5 ‘ 

7.0 

50.5 

1.5 

21.5 

39.9 

64 

9.5 

6.5 

35.5 

31 

20.5 

33.0 

20.5 

50,5 

21.5 

4.5 

8.0 

16 

33.0 

41.5 

43.0 

29 

38.0 

29.5 

17.0 

21 

44.0 

13.0 

10.0 

36 

10,0 

' 13.0 

0.0 

73.5 

41.0 

59.0 

38.5 

38 

5.5 

15.0 

11.5 

37 

37,0 

0.5 

38.0' 

71 

48.5 

18.5 

21.S 

62 

38.0 

16.0 

6.0 

48 

28.0 

10.5 

8.0 

33 

29.0 

22.0 

14.0 

69 

20,0 

6.0 

24,0 

69 

14.5 

31.5 

20.0 

15 

55.5 

53.0 

49.0 

17 

59.0 

45.0 

37.0 

23.5 

3.5 

12.5 

20.0 

9,5 

7.0 

II.0 

41.0 

67 

15.0 

10.0 

18.0 

55 

15.5 

12,0 

9.5 

64 

41.5 

24.0 

46,0 

30 

28.0 

38.0 

12.0 

66 

60.0 

37.5 

51.5 

42 

28.5 

5.0 

16.5 

27.5 

19,0 

43.0 

9,5 

9.5 

7.0 

6.5 

43.0 

35 

27.0 

14.0 

45.5 

48 

II.0 

16.0 

23,0 

76 

31.5 

10.0 

32.5 

75 

33.5 

16.5 

10.5 

48 

19.0 

20.0 

18.0 

57 

47.0 

28.5 

57.0 

41 

10.0 

*.Q 

8.0 


|d|| 

l d ql 

l d ?l 

(c-u) 

(■—b> 

(a-|-b+e+d) 


62.0 

0.0 

22.5 

109,5 

8.0 

18.5 

1.0 

53.5 

62.0 

40.5 

23.0 

181.5 

51.5 

45.0 

16.0 

208.0 

33.0 

0.0 

12.5 

177.5 

Q.Q 

13.5 

16.0 

161.5 

52.5 

10.0 

9.5 

129.5 

8.5 

21.0 

8.5 

204.5 

21.0 

34.0 

31.0 

175.0 

23.0 

10.0 

23.0 

137.0 

56,5 

2.5 

18.0 

191.5 

21.0 

6.0 

9.5 

137.5 

1.5 

1.0 

36.5 

184.5 

8.5 

27.0 

30.0 

190.0 

16.0 

32.0 

22.0 

162.0 

9.5 

20.0 

17.5 

250.5 

7.0 

15.0 

07.0 

198.0 

2.0 

4.0 

26.0 

266.0 

3.0 

34.5 

17.0 

195.5 

46.5 

6.5 

1.5 

175.0 

23.0 

22.0 

14.0 

194.0 

29.0 

28.0 

9.0 

93.5 

37,0 

3.0 

4.0 

104.0 

7,0 

6.0 

25.5 

265.5 

18.0 

5.0 

27.5 

229,5 

29.0 

5,0 

17.5 

195.5 

28.0 

16.0 

10.0 

202.0 

29,0 

8.5 

22.5 

158.0 

7.0 

12.0 

23,5 

213.5 

14.5 

28.5 

24.0 

200.5 

41.5 

50.0 

1.5 

103.5 

32.5 

18.5 

13.0 

162.5 

33.0 

17.0 

5.0 

182.0 

n:o 

1.0 

21.5 

263.5 

6,5 

25.0 

17.0 

227.0 

21.0 

1.0 

59.0 

192.0 

38.5 

10.0 

18.5 

162.5 

6.0 

2.0 

2.0 

36.0 
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S, No. 

S.T.S. 

Total 

(»), | 
Rank 

Marks In 
S.A.T. 

39. 

143 


39 

55 

40. 

145 


37 

45 

41. 

145 


37 

67 

42. 

131 


70.5 

55 

43. 

135 


58 

52 

44. 

158 


20 

67 

45. 

238 


1 

127 

46. 

134 


62 

58 

47. 

141 


44.5 

63 

48. 

157 


21 

74 

49, 

135 


58 

73 

50. 

172 


13 

95 

51. 

186 


7 

90 

52. 

177 


II 

93 

S3. 

218 


.2 

116 

54. 

163 


18 

105 

55. 

165 


IS 

85 

56. 

133 


65 

80 

57. 

150 


29 

85 

58. 

184 


8 

95 

59. 

159 


19 

80 

60. 

213 


3 

105 

61. 

140 


46.5 76 

62. 

135 


58 

82 

63. 

171 


14 

98 

64. 

142 


41.5 46 

65. 

149 


31 

91 

66. 

153 


25 

66 

67. 

142 


41.5 58 

68. 

146 


34.5 72 

69. 

131 


70.5 59 

70. 

129 


76 

84 

71. 

182 


9 

86 

72. 

131 


70.5 76 

73. 

137 


53 

85 

74. 

146 


34.5 79 

75. 

198 


5 

133 

76. 

133 


65 

58 

77. 

135 


58 

40 


Rank 

% age of 
Marks at 
Hr. Sec. 

Rank 

%age of 
Mark at 
B.Sc. 
(final) 

58.5 

76 

9 

72.6 

74 

75.3 

II 

74.9 

40 

49 

74.5 

55.5 

58,5 

49 

74.5 

41 

64 

57.4 

66 

60.6 

40 

65.8 

42 

61.7 

2 

63 

52 

61 

52.5 

60 

59.5 

69.9 

44 

72.5 

24 

51.7 

33 

68.8 

34.5 

72.8 

27 

59 

62 

62.8 

8.5 

74 

19 

68 

12 

63.7 

49 

62.6 

10 

73.4 

23 

66.1 

3 

82.2 

3 

83.6 

4.5 

76.3 

8 

78.7 

18 

72.3 

25 

59 

24.5 

74 

19 

69 

14.5 

65,4 

44 

62.5 

8.5 

66.7 

38 

64.2 

24.5 

58.6 

63.5 

66,8 

4.5 

74.2 

16.5 

62.8 

30.5 

63 

52 

58 

22 

51.5 

72 

62 

7 

65.9 

41 

80 

73 

70.9 

28.5 

74.6 

II 

85.5 

1 

80 

42 

75 

13.5 

64.4 

52.5 

73.6 

21.5 

60 

35 

70.9 

28.5 

60.3 

49 

56,6 

63.5 

51.6 

20,5 

69 

33 

64.8 

16 

69.6 

32 

71 

30.5 

47 

76 

61,6 

II 

72 

27 

92.5 

26 

66 

40 

80 

1 

74.5 

15 

80 

52.5 

75 

13.5 

80 

76 

80.6 

4 

72.7 
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<d) 

/dll 

HU 


Jd 4 | 

Idsl 


jd? | 

Rank 

(a-d) 

1 

B 

(b-c) 

(c-d) 

H 

(a+b+c+d) 


20 

19.0 

38.5 

30.0 

49.5 

II.0 

19,5 

126.0 

12 

15.0 

62.0 

26.0 

63.0 

1.0 

37.0 

134.0 

69 

32.0 

29.0 

37.5 

34.5 

5.5 

3.0 

220.5 

77 

6.5 

la.5 

4.0 

16.0 

2.5 

12.0 

280.4 

58 

0.0 

6.0 

8.0 

2.0 

8.0 

6.0 

246.0 

53 

33.0 

13.0 

22.0 

2.0 

II. 0 

20.0 

155.0 

56 

55.0 

54.0 

51.0 

50.0 

4.0 

1.0 

111.0 

26 

37.0 

27.5 

2.5 

7.0 

34.5 

9.5 

199.0 

72 

27.5 

28.0 

20.5 

20.0 

48.0 

0.5 

184.5 

18 

3.0 

15.0 

' 13.5 

1.5 

16.5 

12.0 

106.5 

43.5 

14.5 

15.5 

4.0 

25.0 

18.5 

31.0 

190.5 

27.5 

13.S 

19.0 

6.0 

10.5 

8.5 

4.5 

68.0 

45 

38.0 

33.0 

41.0 

37.0 

4.0 

5.0 

113.0 

34 

23.0 

24.0 

12.0 

13.0 

II.0 

1.0 

78.0 

3 

1.0 

0.0 

1.0 

0,0 

0 0 

1.0 

II.0 

II 

7.0 

6.5 

10.0 

3.5 

3.0 

13.5 

41.5 

61 

46.0 

43.0 

10 0 

7.0 

36.0 

3.0 

119.0 

26 

39.0 

1.5 

46.0 

5.6 

7.0 

40.5 

134.5 

46 

17.0 

31.5 

15.0 

29.5 

2.0 

14.5 

133.5 

41 

33.0 

32.5 

30.0 

29.5 

3.0 

0.5 

95.5 

32 

13.0 

7.5 

44.5 

39.0 

31.5 

5.5 

138.5 

43.5 

40.5 

39.0 

13.5 

12.0 

27.0 

1.5 

67 .5 

64 

17.5 

33.5 

5.5 

21.5 

12.0 

16.0 

193.0 

52 

6.0 

30.0 

14.0 

52.0 

20.0 

36.0 

204.0 

6 

8.0 

1.0 

27.0 

34.0 

35.0 

7.0 

68.0 

13 

28.5 

60.0 

13.0 

44.5 

15.5 

31.5 

156.0 

6 

25.0 

5.3 

30.0 

10,0 

5.0 

20.0 

49.0 

40 

15.0 

2.0 

11.5 

28.5 

26.5 

17.0 

120.5 

60 

18.5 

7.5 

20.0 

31.0 

38.5 

II.0 

175.5 

59 

24.5 

24.0 

6.0 

6.5 

30.5 

0.5 

157.0 

73.5 

3.5 

23.5 

7.0 

M.5 

10.0 

21.5 

256.5 

39 

37.0 

18.5 

43.0 

12.5 

6,0 

55.5 

168.5 

22 

13.0 

6.0 

23.0 

16.0 

10.0 

7.0 

79.0 

54 

16.5 

23.5 

5.5 

45.5 

22.0 

40.0 

231.0 

1 

52.0 

17.0 

26.0 

9.0 

26.0 

35.0 

99.0 

6 

28.5 

20.0 

5.5 

14.0 

34.0 

7.5 

106.5 

6 

1.0 

5.0 

10.0 

14.0 

9.0 

4.0 

27.0 

6 

59.0 

45.5 

51.5 

39.0 

7.5 

2.5 

137.0 

19 

39.0 

57.0 

54.0 

72.0 

15.0 

18.0 

157.0 

S.S. 66907.25 

59872.50 

58661.50 

69145.50 

33415.25 

30244.00 T.S. 12011.00 


M, 155.98 
S.S. 2156988.25 
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p Spearman Rank correlation Coefficient. 

WKendall Coefficient of concordance (measure of overall correlation when there 
are ‘K' sets of rankings of the same •«' objects) 

12 S 

Where 8 Is the sum of the squares of ehc deviations of the total of the ranks obtained 
by each object from the average of these totals. 
k No. of sets of rankings. 
n ;—Objects or persons 

Testing the significance ofW 

w lit* I) . F r (A—l) W 
YV A"- (ifl-n) : 24 (/Vl A' a ) " I-If' 

Whereat --(/i-n- 2 ;A. 

AT 3 : (A.—l)I(st— I)—2/A)J t 

1. Correlation between the total scores on the Science Talent Search Tests Year 1964 and 
the percentage of marks scored at the B.Sc. (Final) by the awardees of 1964, 

P-0.12 

Not significant at 5% level 

2. Correlation between the scores on tho Science Aptitude Test of the year 1964 and the 
percentage of marks scored at the B.Sc. (Final) 

p_ 0.225 

Significant at 0.OS level 

3. Correlation between the total scores on the Science Talent Search Tests Year 1964 and 
the percentage of marks scored at tho Higher Secondary by the Awardees of 1964. 

p. 0.23 

Significant at 5% level 

4. Correlation between the scores on the Science Aptitude Test of the year 1964 and the 
percentage of marks scored at the Higher Secondary by the Awardees of year 1964. 

p -0,10 

Not Significant at 5% level 

5. Correlation between the total S.T.S. marks and marks In tho S.A.T. scored by the 
awardees of year 1964, 

p 0.60 

Significant at 0.01 level 

6. Correlation between tho marks scored In Science subjects at B.Sc, (Final) and In Higher 
Secondary by tho awardees of year 1964, 

p 0.56 

Significant at 0.0| level 

7. The co-efficient of con-cordanco 'W' l.e. the measure of overall correlation between 
given four sets of Rankings Is 

W 0.46 

F (76,227)^2.6>F 0.0UM.49 
(76,227) 

Significant at 0,01 level. 



APPENDIX XII 


NEEDED'RESEARCH 

(a) Analysis of the data collected with a view to determine the discrimina¬ 
tive and difficulty value of the test items of the Science Aptitude 
Test in order to assess the effectiveness of the different items consti¬ 
tuting the test; 

(b) Determination of the internal consistency of the test items together 
with the conceptual analysis of these items to work out construct and 
concurrent validities of the tools. 

(c) Determination of the empirical and predictive validities of the tools 
of selection. 

(d) A longitudinal study of the selected awardees to correlate their success 
during their formal education with the on-the-job performance. 

(e) To correlate the relative role of the different anticedent variables in 
predicting job success, the variables being : 

(ij Coginitive (S.A.T. etc.) 

(ii) Personality variables (drive, initiative, achievement-motivation 
and other personality characteristics). 

(iii) Environmental variables home, school and family conditions, 

(f) To determine the inter-correlations between different variables like 
sub-tests of the S.T.S., income level, tests of intelligence and achieve¬ 
ment etc. 

(g) To discuss the nature of score distributions of the various tools of 
selection. 

(h) To conduct further research work like the factorial analysis of the 
sub-tests of the S.A.T.; inter-correlations of the various tools of 
selection ; a factorial analysis to ascertain the factorial content of the 
S.A.T. and to examine if a single factor runs predominantly through 
all the selection tests, which could be called a factor of scientific 
aptitude. 

(i) To study the personality structure of the high achievers as against a 
control group of low achievers. 

These research studies will be helpful in improving the S.T.S. Scheme. 
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APPENDIX XIII 


CORRELATIONAL FIGURES-AT A GLANCE 


Sr. 

No. Specification 

n 

r 

Significance Level 

1 . 

Physic* (High School) X Chemistry 
(High School) 

228 

0.560 

at 1 % level 

2. 

Physics (High School) X Mathe¬ 
matics (High School) 

222 

0.373 

at 1 % level 

3. 

Physics (High School) X Biology 
(High School) 

6S 

• 0.144 

Not significant at 5 % level 

4. 

Chemistry (High Sehool) X Mathe- ’ 
matlcs (High School) 

222 

0.423 

Significant at 1 % Level 

5. 

Chemistry (High School) X Biology 
(High school) 

66 

0.073 

Not Significant at 5 % level 

6, 

Mathematics (High School) X Bio¬ 
logy (High School) 

60 

0.138 

—do— 

7. 

Physics (High School) X General 
Science (High School) 

85 

0.347 

Significant at 5% level 

8. 

Chemistry (High School) X 
General Science (High School) 

84 

0.296 

—do— 

9. 

Mathematics (High School) X 
General Science (High School) 

80 

0.343 

—do— 

10. 

S, A. T. X Physics (High School) 

220 

0.055 

Nut Significant at 5% level 

II. 

S. A. T. X Chemistry (High 
School) 

220 

0.056 

—do— 

12. 

S. A. T. X Mathematics (High 
School) 

218 

0.038 

— do— 

13. 

S.A.T. X Biology (High Sehool) 

64 

-0.061 

—do— 

14. 

S.A.T, X General Selenco (High 
School) 

8a 

-0.044 

—do— 

IS. 

Essay X Physics (High School) 

220 

0.078 

—do— 

16. 

Essay X Chemistry (High School) 

220 

0.067 

—do— 

17. 

Essay X Mathematics (High School) 

218 

0.068 

—do— 

18. 

Essay X Biology (High School) 

64 

0.122 

- do— 

19. 

Essay X General Science (High 
School) 

SB 

-0.144 

—do— 

20. 

Project X Physics (High School) 

220 

0.051 

- -do— 

21. 

Project X Chemistry 
(High School) 

220 

-0.024 

—do— 
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Sr. No. Specification n r Significance Level 


22. Project X Mathematics 



(High School) 

218 

—0.011 

—do— 

23. 

Project X Biology (High School) 

64 

—0.134 

—do— 

24. 

Project X Genera] Science (High 
School) 

88 

—0.162 

Not significant at 5 % level 

25. 

Interview X Physics (High School) 

220 

-0.105 

—do— 

26. 

Interview X Chemistry (High 
School) 

220 

—0.132 

—do— 

27. 

Interview X Mathematics (High 
School) 

213 

-0.022 

—do— 

28. 

Interview X Biology (High School) 

64 

—0.102 

—do— 

29. 

Interview X General Science 
(High School) 

88 

0.113 

—do— 

30. 

N.S.T.S, Total X Physics (H.S.) 

221 

0.002 

—do— 

31. 

-do- X Chemistry (H.S.) 

221 

0.021 

—do— 

32. 

-do- X Mathematics (H S.) 

21/ 

—0.182 

— CO — 

33. 

-do- X Biology (H.S.) 

64 

-0.106 

—do— 

34. 

-do- X General Science 

(H.S.) 

88 

0.000 

—do— 

35. 

Physics (High School) X Phy. 
(Hr. Sec.) 

225 

0.410 

Significant at 1% level 

36. 

Chemistry (H.S.) X Chemistry 
(Hr. Sec.) 

326 

0.342 

—do— 

37. 

Mathematics (H.S.) X Mathematics 
(Hr. S&.) 

215 

0.281 

Significant at 5% level 

38. 

Biology (H.S.) X Biology (Hr. Sec,) 

56 

D. 117 

Not Significant at 5% level 

39. 

Physics (Hr. See.) X Chemistry 
(Hr. See.) 

234 

0.484 

Significant at 1% level 

40 

Physics (Hr. Sec.) X Mathematics 
(Hr. Sec.) 

219 

0.559 

—do— 

41. 

Physics (Hr. See.) X Biology (Hr. 
Sec.) 

83 

0.339 

—do— 

42. 

Physics (Hr. Sec.) X Total (Hr. 
Sec.) 

157 

0.623 

—do— 

43. 

Chemistry (Hr. See.) X Mathe¬ 
matics (Hr. Sec.) 

220 

0.385 

Significant at 5% level 

44. 

Chemistry (Hr. Sec.) X Biology 
(Hr. See.) 

B4 

0.422 

Significant at 1% level 

45, 

Chemistry (Hr. Sec.) X Total (Hr. 
Sec,) 

157 

0.411 

—do— 

46. 

Mathematics (Hr. Sec,) Biology 
(Hr. See.) 

69 

0,154 

Not significant at 1% lave! 
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Sr. 

Specification 

n 

r 

Significance 

No. 

47. Mathematics (Hr. Sec.) X Total 
(Hr. See,) 

145 

0.827 

Level 

Significant at 1% level 

48.. 

Biology (Hr. Sec.) X Total (Hr. 
Sec.) 

64 

0.286 

Significant at 5% level 

49 

S.A.T. X Physics (Hr. Sec.) 

226 

0.296 

—do— 

50. 

-do- X Chemistry (Hr. Sec.) 

226 

0.264 

—do— 

51. 

-do- Mathematics (Hr. Sec,) 

212 

0.256 

—do— 

52. 

-do- Biology (Hr. Sec.) 

79 

0 339 

Significant at |% level 

53. 

-do- XTotal (Hr. Sec.) 

156 

0.271 

Significant at 5% level 

54. 

Essay X Physics (Hr. See.) 

226 

0,093 

Not significant at 5% level 

55. 

-do- X Chemistry (Hr. Sec.) 

226 

0 009 

—do— 

56. 

-do- X Mathematics (Hr. Sac.) 

212 

-0,035 

. do— 

57. 

•do- X Biology (Hr. Sec.) 

79 

0.015 

—do— 

58. 

-do- X Total (Hr. Sec.) 

156 

0.024 

—do— 

59. 

Pro|ect X Physics (Hr. Sec,) 

226 

0.019 

—do— 

60. 

-do- X Chemistry (Hr. Sec.) 

226 

-0 082 

« do— 

61. 

-do- X Mathematics (Hr. Sec.) 

212 

0.008 

—do— 

62. 

-do- X Biology (Hr. Sec.) 

79 

-0.016 

—do— 

63. 

-do- X Total (Hr. Sec.) 

156 

0.035 

—do— 

64. 

Interview X Physics (Hr, Sec.) 

226 

-0.055 

* do— 

65, 

-do- X(Hr. Sec.) Chemistry 

226 

-0,118 

—do— 

66. 

-do- X Mathematics (Hr, Sec.) 

212 

-0.075 

. do— 

67. 

-do- X Biology (Hr. See.) 

79 

-0.120 

-do— 

68. 

-do- XTotal (Hr. Sec.) 

156 

-0,061 

—do— 

69. 

S.T.S. Total X Physics (Hr. Sec.) 

227 

0.069 

—do— 

70. 

-do- X Chemistry (Hr. 

Sec.) 

227 

0.103 

—da— 

71. 

S.T S. Total X Mathematics (Hr. 
Sec.) 

213 

0 056 

—do— 

72. 

S.T.S. Total X Biology (Hr See.) 

79 

0.274 

Significant at 5% level 

73. 

-do- X Total (Hr. Sec.) 

156 

0.188 

Not significant at 5% level 

74. 

Genoral Science (H S ) X Physlci 
(Hr, Sec.) 

8B 

0.414 

Significant at 1 % level 

75, 

General Science X Chemistry (Hr. 
Sec.) 

88 

0.127 

Not significant at 5% level 

76. 

General Science X Mathematics 
(Hr. Sec ) 

84 

0.540 

Significant at 1% level 

77. 

General Science X Total (Hr, Sec,) 

67 

0.658 

Significant at 1% level 


NOTE H.S, -High School. 

Hr. Sec. Higher Seconder/ 



APPENDIX XIV 


(A) (I) ITEM- 
VALUES OF 


ANALYSIS DATA FOR THE DISCRIMINATIVE AND DIFFICULTY 
ITEMS OF SCIENCE APTITUDE TEST (COMPULSORY PART) lW 


Sample Size for top group =164 

Sample Size for Bottom group=l64 


Item Correct 

No. Items 
(top 
group) 


Correct Difficulty 

items value of 

(Bottom each Item 

group) 


1. 146 

2. 123 

3. 124 

4. 128 

5 . 84 

6. 148 

7. 153 

8. 141 

9. 149 

10. no 

11. 120 

12. 151 

13. 47 

14. 121 

15. 138 

16. 153 

17. 142 

18. 151 

19. 124 

20. 128 

21. 62 

22. 72 

23. 99 

24. 137 

25. 71 

26. 99 

27. 42 

28. 63 

29. 143 

30. H2 

31. 124 

32. 161 

33. M2 

34. 103 


42 

55 

19 

44.5 

63 

53.5 

74 

57.5 

35 

42 

55 

58 

43 

58 

98 

63 

83 

61 

64 

52 

47 

50 

80 

62 

38 

36 

58 

52 

54 

55 

64 

60 

40 

53 

94 

65 

52 

52 

45 

52 

13 

29 

48 

43 

63 

49 

95 

61 

53 

43 

46 

46 

30 

33.! 

49 

42 

83 

61 

40 

48 

51 

52 


89 67 

65 52 

43 46 


Dlscrlml- 

natlve _ , 

value of Subject Remarks 
each Item 


48 

Physics 

Selected 

4B 

-do- 

-do- 

25 

-do- 

-do- 

20 

-do- 

•do- 

20 

-do- 

-do- 

45 

-do- 

-do- 

54 

• do- 

-do- 

21 

Chemistry 

-do- 

32 

-do- 

-do- 

IS 

-do- 

-do- 

28 

-do- 

-do- 

36 

-do- 

-do- 

5 

-do- 

Rejected 

25 

-do- 

Selected 

36 

Blology 

-do- 

45 

•do- 

-do- 

46 

-do- 

-do- 

31 

-do- 

-do- 

28 

-do- 

-do- 

34 

-do- 

■do-- 

45 

-do- 

-do- 

10 

-do- 

Re|ected 

13 

-do- 

-do- 

20 

Math. 

Selected 

7 

-do- 

Rejected 

20 

-do- 

Selected 

7 

-do- 

Rejected 

6 

*do« 

-de¬ 

29 

■ do- 

selected 

29 

•do- 

-do- 

29 

Agrlculture 

-do- 

45 

■ do— 

-do- 

18 

-do- 

■do- 

23 

-do- 

-do- 


177 



178 


35. 

112 

67 

52 

17 

Agriculture 

Reacted 

36. 

153 

63 

60 

45 

Geology 

Selected 

37. 

153 

72 

61 

40 

-do- 

-do- 

38, 

140 

45 

54 

42 

-do- 

-do- 

39. 

138 

79 

59 

26 

-do- 

-do- 

dO. 

154 

67 

61 

45 

-do- 

-do- 

41. 

153 

78 

62 

40 

Phllosophy of 
Science 

-do- 

42. 

161 

65 

63 

55 

do- 

■do- 

43. 

117 

31 

47 

35 

-do- 

-do- 

44. 

114 

36 

48 

30 

-do- 

-do- 

45. 

122 

41 

50 

32 

-do- 

-do- 

46. 

129 

39 

51 

37 

Physlology & 
Hygiene 

-do- 

47. 

ISO 

35 

55 

55 

-do- 

-do- 

48. 

124 

45 

31 

50 

-do- 

-do- 

49. 

131 

23 

48 

48 

-do* 

-do- 

50. 

100 

42 

46 

23 

-do- 

-do- 

51. 

79 

39 

42 

16 

Englnoerlng 

Refected 

52. 

148 

26 

52 

56 

-do - 

Selected 

53. 

86 

32 

42 

23 

-do- 

■do— 

54. 

122 

37 

49 

35 

-do- 

-do- 

55. 

135 

62 

55 

30 

-do- 

•do- 

56. 

99 

25 

42 

32 

Meteorology 

-do* 

57. 

160 

41 

59 

61 

-do- 

-do- 

53. 

132 

55 

54 

32 

*do- 

-do- 

59. 

115 

59 

51 

20 

■ do- 

*do- 

60, 

35 

48 

— 

— 

-do- 

Refocted 

61. 

122 

69 

54 

20 

Blo-Chemlstry 

Selected 

62. 

103 

S3 

53 

8 

-do- 

Refected 

63. 

151 

82 

62 

35 

-do- 

Selected 

64. 

145 

60 

5B 

39 

-do- 

■do- 

65. 

136 

46 

55 

45 

•do- 

-do- 

66. 

138 

28 

SO 

49 

Astronomy 

-d»- 

67. 

140 

39 

53 

45 

•do 

-do- 

68. 

93 

57 

48 

13 

-do- 

Refected 

69. 

35 

14 

26 

16 

■do- 

•do- 

70. 

41 

30 

33 

7 

•do ■ 

-de¬ 

71. 

89 

38 

43 

20 

Blo-Physlei 

selected 

72. 

106 

26 

43 

34 

do- 

-do- 

73. 

110 

37 

47 

29 

-do- 

-do- 

74., 

61 

33 

38.5 

13 

-do* 

Rejected 

75. 

70 

23 

38 

20 

-do- 

Selected 


Selected Items61 (81%) 
Reacted ItemsM (19%) 



APPENDIX XIV (Contd.) 


<U\ ITEM ANALYSIS DATA FOR THE DISCRIMINATIVE AND DIFFICULTY 
<„) ™ M«« of mMS OF THE opT|ONW . PART (PHYSICS) 

OF THE SCIENCE APTITUDE TEST, YEAR 1967 

, Sample size for top Group=50 (27% of the stratified proportional sample of the 

pr0Pertl ° ni1 Samp,e0f thC 

examinees who attempted Physics as the optional part) _____ 


Item Correct 
No. Item 

(top Group) 


Correct %age %age 

Item T.G. B.G. 

(Bottom 
Group) 


Difficulty 
value of 
each Item 


Discrimina¬ 
tive value of 
each Item 


Result 


1 . 

50 

30 

2. 

49 

27 

3. 

48 

28 

4. 

48 

25 

5. 

48 

25 

6. 

43 

23 

7. 

36 

13 

8. 

23 

14 

9. 

40 

32 

10. 

14 

7 

II. 

39 

10 

12. 

6 

8 

13. 

30 

12 

14. 

20 

19 

15. 

33 

9 

16. 

12 

16 

17. 

47 

36 

18. 

24 

7 

19. 

39 

12 

20. 

50 

39 

21. 

26 

15 

22. 

14 

6 

23. 

24 

7 

24. 

17 

16 

25. 

25 

10 

26. 

15 

9 

27. 

20 

7 

28. 

20 

6 

29. 

19 

3 

30. 

45 

22 

31. 

41 

9 


100 

60 

65 

98 

54 

67 

96 

56 

66 

96 

so 

64 

96 

50 

64 

86 

46 

59 

72 

26 

50 

46 

28 

43 

80 

64 

62 

28 

14 

23 

78 

20 

49 

12 

16 

— 

60 

24 

45 

40 

38 

44 

66 

IB 

45 

24 

32 

— 

94 

72 

71 

48 

14 

39 

78 

24 

50 

too 

78 

80 

52 

30 

45 

28 

12 

32 

48 

14 

39 

34 

32 

41 

50 

20 

42 

30 

18 

35 

40 

14 

37 

40 

12 

36 

38 

6 

33 

90 

44 

60 

82 

18 

50 


60 

Selected 

45 

-do- 

40 

-do- 

44 

-do- 

44 

-do- 

30 

-do- 

30 

-do- 

12 

-do- 

13 

-do- 

II 

, -do- 

40 

Selected 

— 

Rejected 

23 

Selected 

2 

Rejected 

33 

Selected 

— 

Rejected 

25 

-do- 

25 

Selected 

37 

-do- 

40 

Rejected 

14 

-do- 

16 

-do- 

25 

Selected 

2 

Rejected 

20 

Selected 

10 

Rejected 

21 

Selected 

23 

-do- 

32 

-do- 

. X 

-do 

45 

-do- 
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180 


31 7 62 14 42 35 Selected 

33. 34 2 (5 4 3) 54 -do. 

34. 34 7 (9 14 44 37 -do. 

IS. 31 1 42 16 43 32 -do- 

36. 26 4 52 i 37 15 -do- 

37. 15 6 SO It 40 25 -do¬ 
ll. 22 14 44 11 4! 10 Related 

3). 11 II 36 22 31 22 Selected 

40. 27 23 54 46 SO 5 Ro|eeted 

41. 26 l{ 52 32 46 12 -do- 

42. II 10 38 36 43 2 -do- 

43. 21 8 SO It 42 30 Selected 

44. 27 II 54 22 43 21 -do- 

45. 35 I! 70 31 SI 20 -do¬ 
lt. 34 7 68 14 44 11 -do- 

47. 34 It (8 32 50 22 -do- 

48. 42 22 84 44 51 28 -do- 

41. 34 8 68 16 4S 36 -do- 

50. 30 II 60 22 44 25 -do- 

Itcm Selected 37 |74’j| 

Item Rejected 13 (26"„) 

Reaction region |l] Dltcrimlntllvovilie lets then 18 
(II) Dllllciiltywtae greeter then 67, 



APPENDIX XIV (Contd.) 

nil, ITEM ANALYSIS DATA FOR THE DISCRIMINATIVE AND DIEFICJLTY 
11 VALUES OF ITEMS OF THE OPTIONAL PMT CHEMISTRY) 

OF THE SCIENCE APTITUDE TEST 1967 

. -a ,« 70 / „f .he stratified proportional sample of the exam- 

Sample size of top group=54 (27% of tne stratiuBu r 

Inees who choose chemistry as the optional part) 

Simpl . to ol B»«». Gr.up-SS (J7% »f proportlon.1 »mpK °' * • 

examinees who choose chemistry as the optional part) Re|nar|u 


Item correct 

No. Items 
Top group 


correct 

Item 

Bottom 

group 


%age %age Difficulty 

T G. B.G. valu ® °' 
each Item 


Discrimina¬ 
tive value 
of each 
Item 



43.0 

83.8 

55.5 

88.8 

90.6 

90.6 
74.0 
61.0 

90.6 

92.5 

48.1 

77.7 
37.0 

90.6 

88.8 

51.8 

88.8 

63.0 

85.1 

79.5 

40.7 

66.6 

46.2 

57.3 
61.0 
87.0 

90.6 


44.4 

29.6 

35.1 

29.6 

59.2 
24.0 

16.6 

48.1 

31.4 

18.5 
37.0 

14.8 

46.2 
44.4 
IB.5 

38.8 

29.6 

27.7 

27.7 

20.3 

29.6 

31.4 
24.0 

27.7 
50.0 
51.B 


u 

34.5 

1 

Selected 

16.5 

Rejected 

40 

Selected 

48 

-do- 

27 

-do- 

33 

-do- 

30 

-do- 

35 

•do- 

50 

■do- 

20.5 

-do- 

27 

■do- 

18.5 

■do- 

36 

-dO" 

34.5 

-do- 

23 

-do- 

37 

-do- 

20 

-do- 

40 

■do“ 

35 

-do- 

15 

Rejected 

23.5 

Selected 

10 

Rejected 

21 

Selected 

20 

-do- 

28.6 

-do- 

32.5 

-do* 


181 
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H, 50 

t so 

31, 50 

W. 23 

35. 44 

35, 51 

3?. 33 

38, 40 

33, 32 

40, 19 

41, 43 

42, 47 

43, 47 

44, ’ 46 

45, 49 

46, 37 

47, IS 

48, 41 


27 92,5 

33 92,5 

28 92,5 

21 42.5 

24 81,4 

17 94.3 

10 72,1 

25 74,0 

3 59.2 

14 35.1 

11 79,5 

14 86,9 

14 86,9 

7 85,1 

12 90,6 

19 68,4 

14 * 27,7 

34 75,8 

26 90.6 

28 90.6 


50-0 63 

61.0 66 

51.6 63 

38.8 45 

44.4 57 

31.4 59 

18.5 47 

46.2 55 

5 5 38 

25.9 39 

20.3 51 

25.9 55 

25.9 55 

12 9 50 

22,2 55 

35.1 51 

25.9 37 

62.9 61 

48.1 61 

51.6 62 


36,5 Selected 

30 -do- 

35 -do- 

3 Refected 

26 Selected 

52 -do- 

36,5 -do- 

16 -do- 

45 -do* 

7 Reacted 

39 Selected 

45 •do* 

45 ‘do- 

53 •do- 

53 -do- 

20 -do- 

2 Rejected 
10 -do- 

35 Selected 
32 -do- 


49. 49 

50, 49 


Items Rejected«10 (20%) 

Items Selected.. 40 (8(1%) 

Rejection Region (I) Discriminative value fcss than 18 
(II) Difficulty value greater then 67 



APPENDIX XIV (Contd.) 


thrt ,tem analysis data for the discriminative and difficulty 

' VALUES OF ITEMS OF THE OPTIONAL PART (BIOLOGY) 

OF THE SCIENCE APTITUDE TEST, YEAR 1967 

Sample size of the Top Group=50 (27% of the stratified proportional sample of the 
students who choose Biology as the optional part) 

Sample size of the Bottom Group=5Q (27% of the stratified proportional sample of the 
students Who choose Biology as the optional part) 


S. No. Correct Correct 

Items Items 

Top Group Bottom Group 


1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11. 

12 . 
13 . 
H. 

15 . 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28 . 

29. 

30. 

31. 

32. 


44 
50 

43 
9 

32 

46 

29 

46 

45 
49 
49 

44 
49 

49 

36 
21 
39 

37 
48 
46 
48 

50 
48 
30 
26 

39 

37 

38 

44 
30 

45 

40 


37 

39 

10 

5 

33 

10 

18 

19 

16 

36 

28 

13 

35 

32 

9 

9 

19 

20 
31 
16 
21 
41 
21 

9 

9 

II 

'20 

8 

31 

16 

25 

17 


% 

T.G. 

% 

B.G. 

Difficulty 
value of 
each Item 

Discrimin¬ 
ative value 
of each 
Item 

Remarks 

88 

74 

69 

15 

Rejected 

100 

78 

79 

40 

-de¬ 

66 

20 

52 

48 

selected 

18 

10 

26 

10 

Rejected 

64 

66 

_ 

— 

Rejected 

92 

20 

55 

56 

Selected 

58 

36 

48 

14 

Rejected 

92 

38 

59 

45 

Selected 

90 

32 

SB 

45 

-do- 

98 

72 

75 

35 

Rejected 


98 

88 

98 

98 

72 

42 

78 

74 

96 

92 

96 

100 

96 

60 

52 

78 

74 

76- 

88 

60 

90 

80 


56 

26 

70 

64 

18 

18 

38 

40 

62 

32 

42 

82 

42 

18 

18 

22 

40 

16 

62 

32 

50 

34 


68 

55 

73 

71 

46 

39 

54 

54 

69 

59 

62 

82 

62 

43 

42 

50 

b5 

47 
65 

48 
61 
54 


45 

47 

35 

40 

37 

IB 

27 

22 

35 

49 

50 
40 
50 

29 

24 
38 

25 
43 
23 
17 
32 

30 


-de¬ 
selected - 
Rejected 
■de¬ 
selected 
-do- 
-do- 
-do- 

Rejected 

Selected 

■do- 

Rejected 

Selected 

-do- 

-do- 

-do* 

-do- 

-do- 

•do- 

Rejected 

Selected 

'da- 
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184 


33, 48 

34, SO 

35, 47 

36, SO 

37, SO 

38, SO 

37, SO 

ft, 33 

61, ft 

ft. 21 

43. 28 

66, 39 

65, 60 

66 , 66 

67, 66 

68. 37 

69. 19 


19 96 

29 100 

25 96 

36 100 

35 100 

38 100 

28 100 

22 66 

19 SO 

16 62 

15 56 

7 78 

23 80 

19 88 

16 88 

IS 76 

7 38 

21 90 


38 61 

58 71 

50 63 

68 75 

70 76 

76 77 

56 70 

64 52 

38 55 

28 42 

36 48 

14 47 

46 57 

38 58 

28 55 

30 51 

14 36 

42 59 


50 -do- 

50 Reacted 

40 Selected 
46 Rejected 

46 -do- 

40 Rejected 

50 -do- 

14 -do- 

28 Selected 

10 Rejected 

12 -do- 

47 Selected 

24 -do- 

37 -do- 

45 -do- 

28 -do- 

20 -do. 

37 -do- 


50, 45 

Rejection region (ij Discriminative value less titan 18, 
(II) Difficulty value greater titan 67 
Items Selected: 30 (60%) 

Items Rejected: 20 (40%) 



APPENDIX XIV (Contd.) 

(v) ITEM-ANALYSIS DATA FOR THE DISCRIMINATIVE AND DIFFICULTY 
VALUES OF ITEMS OF THE OPTIONAL PART (MATHEMATICS) OF THE 
SCIENCE APTITUDE TEST, 1967 


* Sample Size For the Top Group = l00 
Sample Size For the Bottom Group=100 


Item 

No 

Correct 

Items 

(top Group) 

Correct 

Items 

(Bottom group) 

Discriminative 
value of 
each Item 

Difficult/ 
value of 
each Item 

Remarks 

1. 

46 

II 

29 

37 

Selected 

2. 

34 

24 

7 

39 

Reacted 

3. 

50 

16 

25 

40 

Selected 

4. 

II 

16 

— 

— 

Rejected 

S. 

47 

21 

18 

41 

Selected 

6. 

21 

6 

20 

25 

do 

7. 

57 

28 

18 

46 

do 

B. 

50 

21 

20 

42 

do 

9. 

32 

15 

15 

34 

Rejected 

10. 

16 

15 

0 

30 

do 

II. 

60 

40 

12 

50 

do 

12. 

64 

21 

29 

45 

Selected 

13. 

59 

35 

15 

49 

Rejected 

14. 

62 

21 

27 

45 

Selected 

15. 

52 

24 

18 

43 

do 

16. 

67 

26 

26 

48 

do 

17. 

72 ’ 

52 

14 

56 

Rejected 

18. 

37 

37 

0 

43 

do 

19. 

64 

38 

15.5 

50.5 

do 

20. 

21 

8 

17.5 

26 

do 

21. 

88 

44 

34 

59.5 

Selected 

22, 

97 

64 

37 

70 

do 

23. 

30 

18 

10 

35 

Rejected 

24. 

47 

9 

32.5 

36 

Selected 

25. 

62 

18 

30 

43.5 

do 

26. 

59 

i5 

31.5 

42 

do 

27. 

73 

38 

22 

53 

do 

28. 

35 

12 

20 

34 

do 

29. 

79 

44 

24 

56.5 

do 

30. 

70 

41 

18 

53 

do 

31. 

53 

23 

20 

43 

do 

32. 

62 

12 

37.5 

41 

do 

33. 

44 

18 

19.5 

39 

do 
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M. 

35, 

35, 

37, 

3B. 

39, 

40, 

41, 
41, 

43, 

44, 

45, 
45, 

47, 

40, 

49, 

50, 


SO 

44 

52 

37 

55 

57 

52 

41 

23 

29 

0 

35 

29 

10 

4! 

65 

50 


12 

15 

30 

20 

15 

18 

26 

15 

3 

15 

0 

10 

15 

16 
26 
18 
20 


30 

22.5 
IS 
13 
30 
34 
23 

20.5 

29.5 

13.5 

13,5 

13,5 

10 

32 

21 


38.5 
38 
50 
38 
41 
45 

46.5 
37 

24.5 

33.5 

36.5 

33.5 

41 
45 

42 


Selected 

do 

Rejected 

do 

Selected 

do 

do 

do 

do 

detected 

do 

do 

do 

do 

do 

Selected 

do 


Items Selected i—3l (62%) 
Items delected 1-19 (38%) 



(B) AN ANALYSIS OF THE ITEMS SELECTED AND REJECTED ON THE 
BASIS OF DISCRIMINATIVE AND DIFFICULTY VALUES 

COMPULSORY PART 


Areas 

Thought type items 
Items Rejected 

Items Selected 

Physics 

0 

+ 

7 

Chemistry 

1 

+ 

6 

Biology 

2 

+ 

7 

Mathematics 

3 

+ 

4 

Agriculture 

1 

+ 

4 

Geology 

0 

+ 

5 

Philosophy of Science 

0 

+ 

5 

Physiology & Hygiene 

0 

+ 

S 

Engineering 

1 

+ 

4 

Meteorology 

1 

+ 

4 

Blo-chemlstry 

1 

+ 

4 

Astronomy 

3 

4- 

2 

Bio-Physics 

1 

+ 

4 


14 

+ 

61 


19% 

OPTIONAL PART OF THE TEST 

61% 


Areas 

Factual type Items 

Items 1 terns 

rejected selected 

Thought type Items 
Items Items 

rejected ' selected 

Total 

Items Items 

rejected selected 

1. 

Physics 

9 + 

21 =(30) 

4 

+ 

I6=(20) 

13 

+ 

37=(50) 

2. 

Chemistry 

6 + 

24= (30) 

4 

+ 

16=(20) 

10 

+ 

40= (50) 

3. 

Biology 

12 + 

18=(30) 

8 

+ 

12= (20) 

20 

+ 

30=(50) 


(1) Botany 

9 + 

6=(I5) 

6 


4=(I0) 

IS 

+ 

10=(25) 


(II) Zoology 

3 + 

17= (15) 

2 

+ 

B—(10) 

5 

+■ 

20=(25) 

4. 

Mathematics 

II + 

19—(30) 

8 

+ 

12—(20) 

19 

+ 

31 =(50) 



38 + 

82 

24 

+ 

56 

62 

+ 

138 



32% 

68% 

m 

> 

70% 

31% 


69% 

Total 


(120) 



(80) 


(200) 


Items rejected 27.6% 

Items selected 72.4% 
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APPENDIX XV 


Sample Slze=600 (10% of populttclon) 

(A) DATA FOR THE REUABILTY OF THE COMPULSORY PART OF 
THE SCIENCE APTITUDE TEST 1967 


SI. No. 

No. of 
students 
passing at the 
Item 

No, of 
students 
failing at i 
item 

1, 

30S 

295 

2 . 

217 

383 

3, 

331 

269 

4. 

3S8 

242 

5. 

225 

375 

6. 

394 

206 

7. 

377 

223 

0 . 

442 

158 

9. 

416 

184 

10 . 

330 

2/0 

II. 

299 

301 

12 . 

415 

185 

13. 

141 

459 

14. 

300 

300 

IS. 

377 

223 

16. 

409 

191 

17. 

328 

272 

18. 

463 

137 

I9-. 

326 

274 

20. 

317 

283 

21. 

120 

480 

22, 

224 

376 

23. 

287 

313 

24. 

436 

164 

25. 

220 

380 

26. 

244 

356 

27. 

105 

495 

28, 

190 

410 

29. 

526 

74 

30. 

266 

334 

31. 

316 

284 

32. 

496 

104 

33. 

332 

268 

34. 

251 

349 

35. 

327 

273 


p-propotion 
passing at the 
item 

q.. proportion 
falling at the 
Item 

,5083 

,4917 

.3616 

.6384 

.5516 

.4484 

.5966 

.4034 

.3749 

.6251 

.6566 

.3434 

.6283 

.3717 

•7367 

.2633 

.6933 

.3067 

.5499 

.4501 

.4983 

.5017 

.6916 

.3084 

.2349 

.7651 

.5000 

.5000 

.6283 

.3717 

.6816 

.3184 

.5466 

.4534 

.7717 

.2283 

.5433 

.4567 

.5282 

.4/17 

.1999 

.8001 

.3/32 

.6268 

.4783 

.5217 

.7267 

.2733 

.3666 

.6334 

.4066 

.5934 

.1749 

.8251 

.3166 

.6834 

.8767 

.1233 

.4433 

.5567 

.5266 

.4734 

.8267 

.1733 

.5533 

.4467 

.4182 

,5818 

.5450 

,4550 

188 




189 


36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69. 

70. 

71. 

72. 

73. 

74. 

75. 


404 

426 

357 

470 

435 

447 

448 
264 
263 
282 
299 
321 
299 
253 
277 
206 
318 

263 

264 
363 
209 
374 
351 
373 
163 
343 
472 
443 
365 
384 
285 
309 
353 

76 

126 

237 

218 

240 

159 

145 


196 

174 

243 

130 

165 

153 

152 

336 

337 
318 
301 
279 
301 
347 
323 
394 
282 
337 
336 
237 
391 
226 
249 
227 
437 
257 
128 
157 
235 
216 
315 
291 
247 
524 
474 
363 
382 
360 
441 
455 


.6733 

.7100 

.5949 

.7833 

.7250 

.7450 

.7467 

.4399 

.4383 

.4699 

.4983 

.5349 

.4983 

.4216 

.4616 

.3432 

.5299 

.4383 

.4399 

.6050 

.3482 

.6233 

.5850 

.6216 

.2716 

.5716 

.7867 

.7383 

.6083 

.6400 

.4749 

.5149 

.5883 

.1265 

.2099 

,3949 

.3632 

.4000 

.2649 

.8242 


.3267 

.2900 

,4051 

,2167 

.2750 

.2550 

.2533 

.5601 

.5617 

.5301 

.5017 

.4651 

.5017 

.5784 

.5384 

.6568 

.4701 

.5617 

.5601 

.3950 

.6518 

.3767 

.4150 

.3784 

.7284 

.4284 

.2133 

.2617 

.3917 

.3600 

.5251 

.4851 

.4117 

.8735 

.7901 

.6051 

.6368 

.6000 

.7351 

.1758 


n 

"If-1 


(Sdt*-Spq) 

Sdt a 

ru=0.92 


Sdt*= 
n = 


Class Interval of Test scores 


Class Intervals 
0-4 
5-9 
10-14 


Frequency 

I 

5 

9 


jr pq= 16.687 


186.077 

number ofltems In the 
test. 
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Class Intervals 

15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
SB S9 
60-64 
65-69 
70-74 


Frequency 

22 

64 

61 

72 

06 

70 

60 

69 

36 

27 

16 

2 

N 600" 



APPENDIX XV (Contd.) 

Sample Size = 189 


(B) DATA FOR THE RELIABILITY OF THE OPTIONAL PART (PHYSICS) 
OF THE SCIENCE APTITUDE TEST-1967 


1. No. 

No. of Students 
passing at the 
Item 

No. of Students 
falling at the item. 

P=proportion 
passing at the 
item 

q = preport!on 
falling at the 
item 

1. 

168 

21 

.8889 

.1111 

2. 

157 

32 

.8306 

.1693 

3. 

170 

19 

.8995 

,1005 

4, 

148 

41 

.7831 

.2169 

S. 

149 

40 

.7884 

.2116 

6. 

126 

63 

.6667 

,3333 

7. 

67 

122 

.3545 

.6455 

8. 

64 

125 

.3386 

.6614 

9. 

141 

48 

.7461 

.2539 

10. 

33 

156 

.1746 

.8254 

II. 

90 

99 

.4762 

.5238 

12. 

28 

161 

.1482 

.8518 

13. 

80 

109 

.4233 

.5767 

14. 

67 

113 

.4021 

.5979 

15. 

72 

117 

.3810 

.6190 

16. 

49 

140 

.2593 

.7407 

17. 

157 

32 

.8306 

,1693 

18. 

44 

145 

.2328 

.7672 

19. 

97 

92 

.5132 

.4868 

20. 

165 

24 

.8730 

.1270 

21- 

67 

122 

.3545 

.6455 

22. 

30 

159 

.1588 

.8412 

23. 

52 

137 

.2752 

.72^8 

24. 

63 

126 

.333? 

.6667 

25. 

58 

131 

,3069 

,693| 

26. 

29 

160 

,1535 

.8465 

27. 

55 

134 

,2910 

,7090 

28. 

39 

150 

.2064 

.7936 

29. 

27 

162 

.1429 . 

.8571 

30. 

138 

51 

.7302 

.2698 

31. 

.95 

94 

.5027 

.4973 

32. 

66 

123 

,3492 

.6508 

33. 

56 

133 

.2963 

.7037 

34. 

70 

119 

.3704 

.6296 

35. 

60 

129 

.3175 

.6625 

36. 

40 

149 

.2117 

,7883 
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192 


37. 

51 

138 

,2699 

.7301 

38. 

61 

128 

,3228 

.6772 

39. 

48 

141 

,2540 

.7460 

40. 

80 

109 

.4233 

.5767 

41. 

76 

113 

.4021 

.5979 

42. 

69 

120 

.3651 

.6349 

43. 

63 

126 

.3333 

.6667 

44. 

64 

125 

,3387 

.6613 

45. 

99 

90 

.5238 

.4762 

46. 

66 

123 

.3491 • 

.6508 

47. 

85 

104 

.4498 

.5502 

48. 

113 

76 

.5979 

.4021 

49. 

72 

117 

.3810 

.6190 

50. 

76 

113 

.4021 

,5979 





Jpqc.9,9702 


Sdt'-SUB 


rj |—<66 

Clast Interval* ol Test Scores 

Class Intervals Frequency 

’~<M 


10*14 21 

15-19 61 

20*24 52 

25-29 M 

30*34 13 

35*39 5 

40*44 5 

45*49 3 


N-109 




APPENDIX XV (Contd.) 


DATA FOR THE RELIABILITY OF THE OPTIONAL PART 
OF THE SCIENCE APTITUDE TEST-1967 


No. 

No. of students 
passing at the 
Item 

No. of students 
falling at the 

Item 

P=proportion 
passing at the 
Item 

|. 

155 

39 

.7988 

2. 

47 

147 

.2424 

3. 

58 

136 

.2990 

4. 

100 

94 

.5154 

s 

IIS 

79 

.5928 

V * 

6. 

76 

118 

.3918 

7. 

' 107 

* 87 

.5516 

8. 

127 

67 

.6546 

9. 

149 

45 

.7681 

10. 

100 

94 

.5155 

11 

77 

117 

.3970 

12. 

143 

51 

.7371 

13. 

118 

76 

.6083 

14. 

52 

142 

.1681 

15. 

121 

73 

.6238 

16. 

54 

140 

.2784 

17. 

131 

63 

.6753 

18. 

132 

62 

.6805 

19. 

64 

130 

.3300 

20. 

21. 

117 

84 

77 • 

no 

.6032 

.4331 

22. 

107 

87 

.5516 

23. 

III 

83 

.5722 

24. 

63 

131 

.3249 

25. 

78 

116 

.4022 

26. 

73 

121 

.3764 

1 27. 

67 

127 

■ 3454 

28. 

71 

123 

.3661 

29. 

123 

71 

.6341 

30. 

146 

48 

.3867 

31. 

154 

40 

.7939 

32. 

167 

27 

.8609 

33. 

147 

47 

.7578 

34. 

85 

109 

.43B2 

35. 

119 

75 

.6135 

36. 

125 

69 

.6444 

37. 

85 

109 

.4382 

38. 

109 

85 

.5619 


Sample Slze=194 

(CHEMISTRY) 


= proportion 
falling at the 
Item 


,2012 
.7576 
.7010 
.4846 
.4072 
.6082 
.4484 
.3453 
.2319 
.4845 
.6030 
.2629 
.3917 
.7319 
.3762 
.7216 
.3247 
.3195 
.6700 
.3968 
.5669 
.4484 
.4278 
,6751 
.5978 
.6236 
.6546 
.6339 
.3659 
.6133 
.2061 
.1391 
.2422 
.5618 
• .3865 
.3556 
.5618 
.4381 


193 


194 


39, 

56 

138 

,2889 

.7112 

40, 

64 

130 

,3300 

.6700 

41. 

90 

104 

.4640 

.5360- 

42, 

III 

'83 

.5722 

.4278 

43, 

III 

63 

.5722 

.4278 

44, 

91 

103 

,4692 

,5308 

45, 

114 

80 

.5877 

.4123 

46, 

92 

102 

,4743 

.5257 

47, 

. 46 

148 

,2372 

.7628 

48. 

127 

67 

.6547 

,3453 

49, 

134 

60 

,6908 

.3092 

50. 

137 

57 

.7062 

,2^38 


r pq-11.0906 

SdtMM75 

Tip .B6 


CI»j* Intervals of Tost Scores 

Class Ituervals 
» 

0-4 " 

5-9 

10-M 

15-19 

20-24 

25-29 

30-34 

35-39 

40*44 

45-49 


Frequency 


3 

15 

30 

31 
37 
39 
22 
II 
5 

N- 194 



APPENDIX XV (Contd.) 


Sample SIze= 140 

DATA FOR THE RELIABILITY OF THE OPTIONAL PART (BIOLOGY) 
OF THE SCIENCE APTITUDE TEST-1967 


No. 

No. of students 
passing at the 
item 

No. of students 
falling at the 

Item 

p=prpportlon 
passing at the 
Item 

q=proport!on 
falling at the 
Item 

1. 

112 

28 

.8000 

.2000 

2 . 

123 

17 

.8786 

.1214 

3. 

65 

75 

.4644 

.5356 

4. 

21 

119 

.1501 

.8499 

5. 

93 

47 

.6644 

' .3356 

6. 

71 

69 

.5072 

.4928 

7. 

80 

60 

.5715 

.4285 

8 . 

84 

56 

.6000 

.4000 

9. 

74 

66 

.5287 

.4713 

10. 

123 

17 

.87B6 

.1214 

II. 

104 

36 

.7429 

,2571 

12. 

78 

62 

.5572 

. .4428 

13. 

•125 

' 15 

.8929 

.1071 

14. 

105 

35 

,7500 

.2500 

15.. 

60 

80 

.4287 

.5713 

16. 

44 

96 

.3144 

.6856 

17. 

77 

63 

.5501 

.4499 

18. 

74 

66 

.5287 

.4713 

19. 

115 

25 

.8215 

.1785 

20. 

84 

56 

,6000 

.4000 

21. 

86 

54 

.6144 

.3856 

22. 

127 

13 

.9072 

.0928 

23. 

91 

49 

,6501 

.3499 

24. 

47 

93 

.3358 

,6642 

25. 

39 

101 

.2787 

.7213 

26. 

55 

85 

,3930 

.6070 

27. 

77 

63 

.5501 • 

.4499 

28. 

62 

78 

.4430 

,5570 

29. 

95 

45 

,6787 

.3213 

30. 

64 

76 

.4572 

.5428 

31. 

98 

42 

.7001 

,2999 

32. 

72 

68 

.5144 

.4856 

33. 

90 

50 

.6429 

.3571 

34. 

' 106 

34 

.7572 

.2428 

35. 

95 

45 

.6787 

' .3213 

36. 

123 

17 

.8786 

.1214 

37. 

)2J 

19 

.8643 

.1357 


195 


196 


38. 

125 

15 

,8929 

,1071 

39. 

108 

32 

• .7715 

,2285 

40. 

77 

83 

.5501 

.4499 

41. 

80 

80 

.5715 

.4285 

42. 

57 

83 

.4073 

.5927 

43. 

85 

75 

.4844 

,5356 

44. 

52 

88. 

.3715 

.6285 

45. 

71 

89 

.5072 

.4928 

48. 

80 

80 

.5715 

.4285 

47. 

81 

59 

.5787 

.4213 

48. 

52 

88 

,3715 

.6785 

49. 

39 

10! 

,2787 

,7213 

50* 

94 

46 

,6715 

.3285 


I pq_ 10.3900 

Sdt a —79.4225 

r n ,.89 

Clttss Interval* of Test Stores 

Class Interval Frequency 

0*4 0 

5.9 I 

10-14 5 

15-19 9 

20-24 27 

25-29 28 

30-34 32 

35-39 15 

40-44 14 

45*49 9 

' n”hT 



APPENDIX XV (Contd.) 


Sample Slze=l49 

DATA FOR THE RELIABILITY OF THE OPTIONAL PART (MATHEMATICS) 
OF THE SCIENCE APTITUDE TEST-1967 


No. 

No. of students 
passing at the 
Items 

No. of students 
falling at the 
Item 

p=proportlon 
passing at the 
Item 

q=proportion 
falling at the 
Item 

1. 

28 

121 

.1880 

.8120 

2. 

101 

48 

.6779 

.3221 

3. 

32 

117 

.2148 

.7852 

4. 

38 

'III 

.2551 

,7449 

5. 

21 

128 

.1410 

.8590 

6. 

59 

90 

.3960 

.6040 

7. 

38 

III 

.2551 

.7449 

8. 

29 

120 

.1947 

.8053 

9. 

40 

109 

.2085 

.7315 

10. 

16 

133 

.1075 

.8925 

II. 

57 

92 

.3826 

.6174 

12. 

45 

104 

.3021 

.6979 

13. 

66 

83 

.4430 

.5570 

14. 

49 

100 

.3289 

.6711 

15. 

86 

63 

.5772 

.4228 

16. 

16 

133 

.1075 

.8925 

17. 

32 

117 

.2158 

.7852 

18. 

49 

100 

.3289 

.6711 

19. 

28 

121 

.I860 

.8120 

20. 

54 

95 

.3625 

.6375 

21, 

54 

95 

.3625 

.6375 

22.' 

90 

59 

.6041 

.3959 

23. 

14 

135 

.0940 

.9060 

24. 

77 

72 

.5168 

.4832 

25. 

91 

58 

.6108 

,3892 

26. 

66 

81 . 

.4564 

.5436 

27. 

33 

116 

,2216 

.7784 

28. 

51 

98 

,3423 

.6577 

29. 

26 

123 

,1746 

.8254 

30. 

31 

. 118 

.2081 

.7919 

31. 

61 

88 

.4095 

.5905 

32. 

64 

85 

.4296 

.5704 

33. 

54 ■ 

95 

.3625 

.6375 

34. 

50 

99 

,3356 

.6644 

35. 

35 

114 

.2350 ■ 

.7650 

36. 

31 

118 

,2081 

.7919 


197 


198 


! 


37, 

41 

108 

.2752 

.7248 

36, 

32 

117 

,2146 

.7852 

39. 

35 

114 

,2350 

,7650 

40. 

39 

110 

.2618 

,7382 

41. 

32 

117 

,2148 

,7852 

42. 

19 

130 

,1276 

.8724 

43. 

34 

115 

,2283 

,7717 

44, 

33 

116 

,2216 

,7784 

45, 

39 

110 

.2618 

,7382 

46. 

25 

124 

.1679 

,8321 

47. 

42 

107 

,2820 

,7180 

48. 

27 

122 

,1813 

,8187 

49. 

IB 

131 

.1209 

,8791 

50. 

40 

109 

,2685 

,7315 


Ipq»l 0 , 64 l 3 

Sdi a - 36.4850 


Hi - ,72 


Clast Intervals of Test Scores 

Clast Interval 

0-4 

5-9 

10-14, 

15 - 1 ?' 

20.24 

25-29 

30-34 


Frequency 

S 

15 

56 

55 

15 

2 

3 

N "uT 


I 



APPENDIX XVI (A) 

FIGURES AT A GLANCE 
(I) Sample s|ze=(Sample of selected awardees)— 


Science Aptitude 
Test 

Essay 

Interview 

Project 

Report 

N.S.T.S. 

Total 

Science Aptitude Test 

_ . 

-0,160 

-0,234# 

-0.041 

0.335# 

Essay 

-0,160 

— 

-0.166 

-0.0B8 

0.134 

Interview 

-0 234 

—6 166 

— 

-0.072 

0.084 

Pro|ect Report 

-0.041 

-0 089 

-0.072 

— 

0.180 

N.S.T.S. total 

0,335>i< 

0.134 

0,084 

-0.100 

— 

(II) Sample size=(approxlmately 7 % of the candidates who took the 

N.S.T.S. Examination 

year 1967) 





Science Aptitude Test 

— 

0.32* 

0.20* 

0.37* 

0.93** 

Essay 

0.32* 

— 

0.10 

0.17* 

0.53** 

Interview 

0.20* 

0.10 

— 

0.15 

0.69** 

Pro|act Report 

0.37* 

0.17* 

0.15 

— 

0.49** 

N.S.T.S. Total 

0.93* 

0.53** 

0.69** 

0.49** 

— 


* Significant at 5% level 

**highly significant. 
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The value of r is significant at I % level. 





The value of r is significant at I % level. 
















APPENDIX XVI (Bj 
Table 1 

THE DEGREE OF ASSOCIATION BETWEEN THE MARKS SCORED IN S.A.T. & ESSAY PARER BY THE EXAMINEES 

OF THE N.S.T.S. EXAMINATION YEAR IM7. 
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The value of r is highly significant 
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DEGREE OF ASSOCIATION BETWEEN THE MARKS SCORED IN S.A.T. & THE N.S.T.S. TOTAL OF THE 
EXAMINEES OF THE N.S.T.S. EXAMINATION, YEAR 1967. 
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Note : In state of Delhi & U.P. a systematic sample of interval 3 is adopted. 
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(B) STATEWISE FREQUENCY DISTRIBUTION OF MARKS SCORED BY THE CANDIDATES IN PROJECT REPORT 
1 ' IN N.S.T.S. EXAMINATION YEAR 1967. 



APPENDIX XVir 

[A) STATEWJSE FREQUENCY DISTRIBUTION Of MARKS SCORED BY THE CANDIDATES IN ESSAY PAPER 
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Note : In state of Delhi & U.P. a systematic sample of interval 3 is adopted. 
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Note :— In States of Delhi & U.P, a systematic sample of interval 3 Is adopted. 
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STATEWISE FREQUENCY DISTRIBUTION OF MARKS SCORED BY THE CANDIDATES IN SCIENCE 
APTITUDE TEST ON N.S.T.S. EXAMINATION YEAR 1967 
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ASSAM 

YEAR 1964 



year 1965 



YEAR 1966 
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YEAR 1967 
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ASSAM 

YEAR 1964 



YEAR 1965 



YEAR 1966 
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A. P. 

YEAR 1964 



YEAR I96S 



YEAR 1966 
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A. I’. 
YEAR 1967 



I 
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BIHAR 

YEAR 1967 



14-5 34-5 54-5 74-5 94-5 



o. sr> 

O. 2!» 


BIH^ 


YEAR ■' 
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BIHAR 


YEAR 1967 



4-5 24-5 44 5 64-5 84-5 104-5 

14-5 34-5 54-5 74-5 94-5 
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DELHI 

YEAR 1967 










04.5 





KERALA 


YEAR 1964 
NO STUDENT 


YEAR 1965 
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KERAIA 


YEAR 1967 



I 
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M. S. 

YEAR 1967 



M-5 3+5 54-5 74-5 94-5 


23 


N*. P 

YEAR 1^ 



YEAR 19 


O.SO 
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M. P. 
YEAR 1967 



* 
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MADRAS 


YEAR 1964 




YEAR 1966 
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MYSORE 

YEAR 1967 


r * 



I4’5 3+5 54 5 75-5 94-5 
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PUNJAB 
YEAR 1964 
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PUNJAB 
YEAR 1967 
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u. p. 


YEAR 1964 





W. BENGAL 


YEAR 1964 





ORISSA 

YEAR 1967 
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HARYANA 
YEAR 1967 



APPENDIX XIX 
TABLE A 

PREDICTIVE AND FOLLOW-UP (COMPARATIVE) DATA OF A RANDOM 
SAMPLE OF STUDENTS WHO SECURED FIRST CLASS AT THE HIGHER 
SECONDARY EXAMINATION 1967 AND WHO SECURED A PLACE IN 
THE MERIT LIST OF THE SCIENCE TALENT SEARCH EXAMINATION 
AS AGAINST THOSE WHO COULD NOT SECURE A POSITION 


Unsclocted Group Selected Group 

Signl- 

I 2 3 (Sample 4 ^Mcan) 5 (S.D.) & (Sam-7(Mean) 8 (S.D.) 9 (C.R.) flcance 

size) pie size) Value Level 


1. 

Science Aptitude 
Test Score 

60 

73.1 S3 

9 IS1 

50 

88.10 

12.319 

7.216 

Hi 

2. 

Essay Score 

60 

25,583 

4.831 

50 

28. SO 

7.316 

2.525 

i% 

3. 

Project Score 

60 

11.516 

4 653 

50 

IS.06 

3.941 

4.212 

1% 

A. 

Interview Score 

SO 

13.706 

5.869 

SO 

25.54 

6.670 

9 694 

1% 

S. 

Total N.S.T.S. Score 58 

121.120 

9.69^ 

SO 

157.46 

13.373 

IS. 390 

111' 

• 

&. 

Mathematics scoro 

54 

78.8-1 

11.183 

49 

82.247 

13,259 

1.587 

Noc Signi¬ 


ln"„»ge (Hr, 
Secondary) 








ficant 

7. 

Physics score In 
"i'i*S a (Hr. 
Secondary) 

60 

70.8S6 

9.674 

50 

74.208 

9.643 

1.792 

5% 

8. 

Chemistry score 

In (Hr. 

Secondary) 

60 

69,670 

9.231 

SO 

73.658 

8.611 

2,299 

5% 

9. 

Biology score In 

36 

63,371 

7.623 

23 

65.265 

7.090 

0.927 

Not Signi¬ 


",',ag* (Hr. 
Secondary) 








ficant 

10. 

Total Scoro In 

60 

71.498 

8.020 

SO 

75,536 

7.123 

2.73S 

1% 


"(.age (Hr. 
Secondary) 
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TABLE B 

PREDICTIVE AND FOLLOW-UP (COMPARATIVE) DATA OF A RANDOM 
SAMPLE OF STUDENTS WITH REGARD TO THEIR POSITION IN 
1st YEAR OF THE B.Sc, (PASS/HONS) COURSES AND WHO SECURED 
FIRST CLASS AT THE HIGHER SECONDARY EXAMINATION 1966 AND 
WHO SECURED A PLACE IN THE MERIT LIST OF THE SCIENCE 
TALENT SEARCH EXAMINATION YEAR 1966 AS AGAINST THOSE 
WHO COULD NOT SECURE A POSITION. 


Unselected Group Selected Group 

Significance 

N Moan S.D. N Mean S.D, Level 
j _(C.R) 


1. 

Science Aptitude 

Test Score 

58 

52,758 

10.624 

55 

74,436 

14.225 

highly 

significant 

2. 

Essay Paper Score 

58 

23.741 

7.359 

55 

27.381 

6.924 

5% 

3. 

Pro|uct Report Score 

57 

10.157 

4.258 

55 

13,054 

3.782 

s% 

4. 

Interview Score 

51 

11.588 

8,059 

55 

20.318 

7.525 

1% 

5. 

Total N.S.T.S. 

51 

98.00 

9.752 

55 

134.890 

15.462 

hlghjy 

significant 

6. 

Mathematics Score in 
%age (B.Sc, 1st year 

46 

69.493 

IB.632 

27 

72.077 

17.168 

s% 

7. 

Pass) Hons) 

Chemistry Score In %age 
(B.Sc. 1st year Pass/Hons) 

58 

67.106 

14.265 

34 

64.206 

14.069 

not 

significant 

8.' 

Biology Score In %age 
(B.Sc. 1st yeas Pass/Hons) 

II 

60.072 

10,794 

12 

65.825 

5.449 

5% 

9. 

Physics Score In %age 
(B.Se. 1st year Pass/Hons) 

57 

64.970 

10.00 

51 

65,057 

10.638 

not 

significant 

10. 

Total score in %age 
(B.Se. 1st year Pass/Hons) 

60 

66.418 

11.138 

60 

65.178 

10.602 

not 

significant 
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TABLE C 


PRE01CTIVE AND FOLLOW-UP (COMPARATIVE) DATA OF STUDENTS 
WITH REGARD TO THEIR POSITION IN THE FINAL YEAR OF THE B.Se, 
(PASSjHONS) COURSE AND WHO SECURED FIRST CLASS AT THE 
HIGHER SECONDARY EXAMINATION 1964 AND WHO SECURED A 
PLACE IN THE MERIT LIST OF THE SCIENCE TALENT SEARCH EXAMI¬ 
NATION YEAR 1964 AGAINST THOSE WHO COULD NOT 
SECURE A POSITION 



Unscloeted Group 

N Mean 

S.D. 

N 

Selected Group 

Significance 

Mean S.D. Level 

(C Rf 

1. 

Science Aptitude 

Tcit score 

49 

53.693 

9.467 

40 

73,425 

21.092 

highly 

Significant 

2. 

Essay paper score 

49 

24.785 

7.45 

40 

30.625 

6.366 

5% 

3. 

Project Report Score 

41 

8.439 

3.012 

39 

10.205 

3.306 

not 

Significant 

4. 

Interview score 

38 

16.052 

6.801 

40 

39.60 

11.655 

highly 

significant 

5. 

Total N.S.T.S. Score 

36 

102,750 

10.995 

40 

157.225 

24.277 

-do- 

6. 

Mathematics Score 
%aga (B.Sc. Illrd year 
Pass/Hons) 

25 

70.224 

13.455 

18 

74.105 

16.695 

5% 

7, 

Physics score In "„age 
(B.Sc. Illrd year Pass/ 
Hons) 

28 

62.60 

11.417 

21 

64.662 

8.317 

not 

significant 

8, 

Chemistry scoi c In »’„ago 
(B.Sc, Illrd year Pass/ 
Hons) 

36 

61.44 

7,954 

28 

63.089 

10.176 

-do- 

9, 

Biology score In %ago 
(B.Sc- Illrd year Pass/ 
Hons) 

14 

59.730 

7.165 

22 

60,754 

7.049 

-do- 

10. 

Total aggregate In %age 
(B.Sc. Illrd year Pass/ 

49 

63.342 

8.685 

36 

67,44 

10.564 

5% 


Horn) 
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STUDY-1 

A STUDY OF THE DIFFERENT CORRELATES CONTRIBUTING TO 
THE ACADEMIC SUCCESS OR FAILURE OF N.S.T.S. SCHOLARS 

PART-A 

Pattern of difficulties of National Science Talent Search scholars who 
could not continue the scholarship during their M.Sc. courses 

Dr. K.N. Saxena 
Sri Ved Ratna 


The Problem: 

For sometime, recently, the authors and their Colleagues in the Department 
of Science Education, N. C. E. R. T. have been worrying about the 
reasons why so few of the ;N. S. T. S- awardees in B.Sc. Ill Yr. 
have continued their scholarship for their studies in M.Sc. Out of 
the awardees of 1964 there were 143 in B.Sc. Ill Yr. (excluding those 
in the Honours School at Chandigarh who complete B.Sc. after drawing 
scholarship for 4 years and then complete M.Sc. in one year) during the 
session 1966-67 but only 76 (i.e. 53%) continued the scholarship during the 
session 1967-68. Out of the awardees of 1965 there were l5l in B. Sc. Ill Yr. 
during the session 1967-68 but during the mouth of Sept., 1968,' only 52 have 
sent their claims of scholarship and certificates of regular attendence for the 
months of My & Aug., 1968. 

v There is a strict condition for the continuance of the N.S.T.S. scholar* 
ship in M. Sc., that one must obtain a first class in B. Sc. However, 
this condition is not a legitimate explanation for about 47% drop-outs. On 
one hand, money spent on these drop-outs is alarming, on the other hand such 
a large percentage of drop-outs, if all have failed to obtain a first class in their 
B. Sc., reflects on the capabilities of students selected through the N.S.T.S. 
examination. Because the brightest students are selected all over the country 
by the examination, one will naturally expect that a much higher percentage 
of these should obtain a first class at the university examinations, although 
the two examinations are of quite different nature. 

An attempt has been made in the present paper to study the reasons for 
discontinuance of scholarships by so many students. 

Wbat is to be Investigated ? 

There can be three aspects of this problem in which ivestigation may seem 
necessary : 
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0) The efficiency of tools of selection of N.S.'l.S. scholars may be 
doubted and it may be investigated as to how these tools Can be im¬ 
proved so as to select such scholars as may have greater probability of 
obtaining a first division in university examinations. 

(ii) The N.S.T.S. scholars (and the community of brilliant students in 
general) may be facing certain problems in our country, to which 
sufficient attention has not yet been paid by educationists. - 

(iii) If the percentage of N.S.T.S. scholars who get first division is much 
more than 53*1., than what is it ? 

The authors feel that the first issue raised above need not really be 
investigated. According to the aims of the N.S.T S. scheme, the selection tools 
(viz,, science aptitude lest, etc.) select a different kind of talent than that 
selected hy a first division in the university examination. Therefore, the 
efficiency of these tools should be judged against the aims of the scheme and 
not against the number of first division in university examinations. 

However, since the existing examination in the universities of our country 
and the over-whelming importance attached by society to a first division at 
these examinations cannot be changed over-night, we can ill-affored to let 
N S.T S, scholars lose first division in university examinations. After their 
selection, these students have to he so trained that they develop their creative 
abilities as well as do well at the examinations. Thus the second and third 
issues raised above need immediate attention and have been investigated in this 
paper. 

Manner of Investigation: 

Early in July, 1968 the questionnaire at appendix (A) was sent to 67 
awardees of 1964 who could not continue their scholarship in M. Sc. (Prev.) 
during the session 1967-68, Out of these 17 responded. 

At the same time the questionnaire was sent to all the 151 awardees of 
1965-batch, who were in their B, Sc. Ill Yr. during the session 1967-68. 
Replies were sent by 87 students of which 52 obtained first class and showed 
willingness to continue the scholarship, 10 studying at Calcutta University 
were waiting for their results and apparently desired to continue the scholarship 
and the rest 25 fell in the category of those who could not or did not propose 
to continue the scholarship. 

Table (I) represents the patterns of replies of these 25 respondents of the 
1965-batch, and also of the 17 respondents of this category of the 1964- 
batch. 

It may appear in the first instance that since the response to the question¬ 
naire was poor this study is completely unreliable. But there are reasons to 
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believe that neither could a batter response be expected (except by issuing 
repeated and strong reminders) nor could a better response give substantially 
more information than has been obtained now. 

The 17 respondents of 1964-batch seem to be those acute cases who 
are dis-satisfied with their fortune even after they completed their B. Sc. In 
fact, many of the replies contain specific requests that the circumstances under 
which they were compelled to give up the N.S.T.S. scholarship be considered 
and the scholarship may be renewed. The situations with 25 respondents of 
1965-batch tabulated in table (1) also seem to be similar. Perhaps those 
students, who having lost the N.S.T.S. scholarship either found a suitable 
occupation or obtained admission in a course of study in which they found 
satisfaction and also had enough money of their own to pursue the studies, did 
not respond. 

Obviously this study should elicit the reactions only from such acute cases. 
Had an attempt been made that all students give replies, it is likely that many 
of them would have written imaginary reasons or difficulties which were not 
really their personal experience. However, the difficulties of students revealed 
in table (I) are probably true to some extent for the 50 students from the 1964- 
batch who did not respond and an approximately the some number from the 
1965-batch. 

Interpretation of Results. 

It is not possible to draw precise results from this study due to poor 
response. But still an educationist, by supplemeting the tables (1) and (2) 
with his experience, can draw some valuable conclusions. 

In table (1), ranks of the awardees in each category of reasons have been 
tabulated. We have pooled the corresponding frequencies for 1964 and 1965 
in different bands of ranks in order to have a better sample. 

The table (2) gives the distribution of students, who discoutinued the 
scholarship and replied to the questionnaire among various bands of ranks in 
the N.S.T.S. examination. It also covers those who lost first division. 

This table shows that students of all ranks in the N.S.T.S. examination 
are almost equally likely to lose first division in the university examinations, 
excepting those in the top category of ranks (viz., 0-50). In the lowest 
category the lack of response; perhaps, may be due to their failure at the 
scholastic examination. 

(i) First Divisioner Drop-outs : 

First of all it may be observed in tabe (1) that those awadees who con¬ 
tinued scholarship in their M. Sc. are not the only awardees who obtained 
first division in their B. So. There are 3 first-divisioners among the 17 of 1964- 
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batch. Extrapolating this number for 67 awardees of this batch who could 
not continue the scholarship in their M, Sc., it can be estimated that there 
must be ntleast a dozen first divisioncrs umong these. In fact the first 
divisioncrs were less likely to respond to the questionnaire than those who 
could not obtain a first division. Thus the number of first divisioners among 
1964-awardccs can be safely placed at about 100 out of a total of 143 and only 
one-third of them lost the fust division. Those first divisioncrs who gave up 
the scholarship did so either in preference to a professional career, or due to , 
not being able to get admission in M. Sc. in an institution recognized by the 
NC.E.R.T. 


(il) Cases of Illness: 

Among 37 who did not get first division, 19, i.e., about half (or 
extending the calculation, to all the students, about one-sixth of all the awardees 
studying in U. Sc. Ill Yr.) have lost liist division due to illness, cither of their 
own or of so in* one in their family, This reflects the poor stale of health 
among bright and studious students in our country Many of these students 
have subscqueivly joined M. Sc, courses in one of the pure sciences. Obviously 
these were very genuine cases for continuance of the scholarship provided they 
could maintain their health and consequently obtain a first division. There 
seems to be an urgent necessity that health services in school and colleges be 
strengthened and the brighter students be subjected to more detailed and more 
frequent examination than is done at present. 

Personal Guides of the N.S.T.S. awardees should keep in close touch 
with their study habits. It seems desirable that if an awardee has not been 
able to take the whole or an substantial part of his examination due 
to ill-health, the N.C.E.R.T. may, after necessary scrutiny, allow him to study 
at his own cost in the class which he repeats, and then renew the scholarship 
when he goes to the next class after attaining the required standard of achieve¬ 
ment in the examination. It also seems desirable that if an awardee has 
missed first division by a narrow margin on account of his illness immediately 
before the examination, he may be allowed to get the scholarship, provided he 
proves his worth otherwise. In fact, a decision in this respect has already been 
taken. 

At this point a caution about the accuracy of the number of cases in 
this category must be mentioned. Among the 19 cases who have reported 
their illness or death of some one in their family to be the cause of 
losing a first division, there may be a few false statements. Thus a student, 
who had actually been neglecting studies, may pretend illness to be the cause 
of his poor performance in the examination. In fact, among these 19 calf ,; 



the authors could identify 3 whose descriptions appeared vague. On the 
other hand, there where 10 cases who made clear and categorical statements 
which appeared to be true. . 

An argument can also be made that a student, who has taken only a 
part or the whole of the examination, cannot be considered ill or physically 
or mentally unfit for taking the examination. However, the authors are not 
inclined to accept this argument. We know from experience that it often 
happens with a sincere and bright student that he maintains weak health due 
to studying too much, or develops excessive worry by ordinary stresses and 
strains of life. 

Thus the correct number of cases in the category under discussion should 
be at least ten in number, if not nineteen. These ten cases also are sufficient 
in number to justify the observations and suggestions made'above for 
them. 

(iii) The highly Emotional idealists : 

There is a significant number of awardees (3 out of 17 respondents from 
1964-batch and 3 out of 25 respondents from 1965-batch) who claim to have 
been a victim of the anomaly between the ideal and the practical. Whereas, 
on one hand we encourage students to try to understand their subject 
instead of cramming the information and to do some scientific activity outside 
the class.room beyond the curriculum; on the other hand the existing exmina- 
tions give little credit for these activities, No doubt, efforts for improvment 
of the examination system are being made now-a-days on a National scale in 
our country. But neither is it possible to bring about this improvement 
within a day, nor can it be said that the existing system of examination has 
only demerits. 

These students seem to be the highly emotional idealist type, who on 
being encouraged to do some good work can completely absorb themseleves 
in that work and forget the hard facts of life which vitally affect them. Thus 
they spend much of their time in reading deeply about a few topics which interest 
them and perhaps do some creative work in those topics. They very easily 
forget the fact that they should study for the examination too (whether it is 
good or bad at present) a fact which is glaringly brought to their notice every¬ 
day by the teaching of the topics of the curriculum in the class-room. Near 
the examination they find themselves unable to revise their course properly with¬ 
in the time at their, disposal. 

Semester system is a very significant improvement which has started finding 
place in our universities and which can help such students, ‘but this too is 
not the complete answer to their problems. If within one semester, too, such 
a student will not study the entire course prescribed for this semester, he 
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cannot avoid the tragedy of showing a poor reverse, thoug he will have opport¬ 
unities to improve his result later. If we look at the life of an adult too, 
wc find that a sentimental and idealist behaviour to the extent of neglecting 
routine duties of life makes a slightly unbalanced personality. 

The only possible help for such a student is a personal guide 
who may be in close touch with his progress. The guide can [inspire 
him to work in the right direction according to the need of the time 
and to do some creative original work and to study a few topics to as much 
depth as his curiosity and interest demand. It may be realized that such type 
of students, if they have a high intelligence and are properly guided, can become 
good scientists. 

At this point, again, a caution about the accuracy of the number of cases 
in this cetogory must be mentioned. There may be some false cases. A 
student may get a poor university result on account of his own bad habits 
negligence towards studies and pride over a good rank in the N.S.T.S. exami¬ 
nation. When he shows poor result at the final examination, he tries to throw 
the blame on the society by posing himself as an emotional idealist as described 
above. However, from the circumstances in which this study has been made, 
the authors feel that only a small minority among the six cases reported in 
this category are false. It is not possible to identify the false cases precisely 
from the replies given. Their identification is possible only by the personal 
guides of the students who can be in close contact with their academic progress 
and leisure-time activities. 

(Iv) Marginal cases: 

Seven students who lost first division by a narrow margin, have claimed 
certain university regulations and practices to be responsible for their failure. 
The regulations/praetices referred to by these students do appear to be contro- 
verlial. But once a student knows about the requirements for a first division 
in his university, even if they are hard compared to a neighbouring university, 
lie must work to fulfil those requirements. If lie fails to fulfil them, he should 
not throw the blame on those regulations. 

However, these students deserve attention just on account of their numbers 
among the drop-outs. They certainly evidence a frustration existing among 
students against certain university regulations mid rigid rules of the 
N.C.Li.R.T. to continue scholarship only if one gets a first division. 

These cases seems to overlap with those placed in the category of 
“Emotional Idealists”. In that category, there are some students who lost 
first division by a narrow margin and seems to be modest enough to find fault 
with themselves and frankly admit their failure. 

In making the above observations the authors do not mean that some 
relaxations in the rules for continuance of N.S.T.S. scholarship after B.Sc. and 



255 


M. Sc. are necessary, But they do mean that if these students could be 
properly guided and made to work a little harder, there could be quite a 
substantial addition to the number of first divisioners among the N.S.T.S. 
awardees. As pointed out earlier, we can iil-afford to let N.S.T.S. scholars 
lose first division in university examinations. Loss of first division by a 

N. S.T.S. scholar will mean a much poorer future career for him in spite 
of about thirty thousand rupees of public funds spent on his education. 
However, the matter needs detailed examination. 

Scope of further Investigation : 

This study, having been made with only one source of information 
(viz. the replies of the students), is necessarily incomplete. The information 
obtained had to be supplemented by plausible guess to build up a coherent 
picture at every stage. Thus there is much scope for a deeper probe into this 
problem by pooling information from other sources, e.g., guides of students, 
their parents and the detailed record of their marks in class-tests, half-yearly 
examinations and annual examinations, etc. 

However, this study highlights the chief reason (without assessing their 
relative importance) due to which the N.S.T.S. scholars do not continue the 
scholarship, and due to which some bright students fail to show good results 
at university examinations. It also raises several other issues which need 
investigation and are closely allied to this problem, some of which are as 
follows: 

(i) Does a highly emotional idealist usually get proper marks in his 
school and university examinations ? Is so, why ? How does his 
performance at the N.S.T.S. examination compare with that at the 
university examinations ? 

(ii) What are the career opportunities for a Ph. D. in pure sciences in 
India for pursuing a career as a research worker in his Subject ? 

(iii) How do the seats available in India in Post-graduate courses, which 
can lead to a research career in pure sciences, compare with the 
number of first class science graduates aspiring for this career ? 

(iv) How the opportunities for a research career in India compare with 
careers available to a first class science graduate abroad, and careers 
in other fields available in India ? 

(v) How far are the students in our universities enlightened about 
opportunities for a research career in India and are encouraged to 
take up this career ? 

(vi) Is the general stand of health of those students who obtain top 
positions in the examinations usually poorer then that of those 
students who obtain second division or third division ? If so, 
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what factors contribute to it ? If the reverse is true, then what 
factors arc responsible for it ? 

(vii) If someone in a family is ill, then every member of the 
family has naturally to give some attention to the patient in 
the form of calling the doctor, bringing medicine, caring 
ubout routine necessities of the patient and giving medicine at 
the proper time, keeping watch of the patient and encouraging, 
entertaining him whenever necessary, etc. If there is a student of 
about 19 in that family, how much and in what form has he to 
attend on the patient; can this attention be so much as to interfere 
with his studies, and does a wiser and more intelligent student 
usually give much attention to the patient ? 

The authors invite the views of the educationists on these issues. 
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TABLE :(1) 

Categories of replies received as rensons of discontinuing the N.S.T.S. 
scholarship after B.Se. Ill Yr. 

1964-Batch 1965- 
Batch 


(a) Number of awardeess in B.S.c. Ill Yr. 

(b) Number of awardees who continued 

their scholarship in M.Sic. (Pr.) 
(uptill the 30th Sept.. 1968 ... 

(c) Number of awardees to whom 
questionnaire was sent 

(d) Number of awardees who filled in 

the questionnaire and submitted an 
explanation for the non-continuance 
of the award.. ... 

(c) Number oF usvnrdces who replied 
that they propose to continue the 
scholarship (in response to question¬ 
naire sent in July, 68) 


143 151 


76 52 

67 151 

(drop-outs) 


17 25 


76 62 

(already (“Result 
conti- awaited” 

nuing) are in¬ 
cluded) 
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S.No. Category of response 

Rank No. of awardees 
in the NSTS examination 
1964-Batchh 1965-Batch 

1. No reasons mentioned 

Nil . 32 


2. First Divisioners : 


(a) I am a first divisioner I applied 
for admission in one of the 
selected Universities recognized 
by the N.C.E.R.T. but could not 
get admission/got.admission in a 
University which is too far from 
my parental town and being a 
girl student I cannot study there. 
I am continuing in an unappro- 
ved institution which deserves 
approval by N.C.E.R.T./1 am 
compelled to drop studies 
this year. 


56 277 

(No, of stu¬ 
dents : 2) 


(b) I am a first divisioner. A 
career in | Pure-Science puts 
an upper limit to my ambition 
as I can, at the most, become 
a teacher in a university. I 
have joined course in the B.E. 
(3-year) which I think is 
necessary in atomic research. 


213 40 

137 

(No. of students 

: 3 ) 


3. Cases of Illness : 

I was ill during/imrnediately 
before examinations. Due to 
illness my attempt at B. Sc. 
Part-I was a poor II-division 
and I made up a lot in the 


Part-II but missed I-division 

199 

166 

by a narrow margin of about 1%: 

159 

(94 D) 

There was a death in my family the 

88 (III) 

89 

night before examinations comme- 

283 

224 (HI) 

ned and I had attended to illness 

164 

242 

■of the deceased for quite a long 

199 

123 

time before death. For the last 

343 

287 
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7 ’ 'i 

two years my eyes were defective. 

I had nervous tension during the 
exams. Due to bad health I 
spoiled first few papers and then 
dropped/still continued for the 
fear of losing scholarship inspite 
of a desire to drop out. 

4, Emotional Idealists ; 

I am not accustomed to cramming 
and the examinations demand it 
giving no scope for originality. 
The courses are dry. I concentrated 
on the study of topics that interested 
ine and there was lack of guidance. 
Studies in the college were 
wrongly oriented. I was interested 
in the study of modern books 
and gave non-routine answers in 
the exams. I was encouraged to 
study in an unconventional manner, 
I did so and I have received much 
applaud for my science outside 
the class-room. I could not pro¬ 
perly plan the revision of the 
course in the limited time available 
for this purpose before the exami¬ 
nations, 

5. Distraction: 

There is a workshop near my 
house, which disturbed me cons¬ 
tantly daring my study hours. I 
had some family-dilliculties and 
had to study in an atmosphere 
where concentration was not 
possible. 

6. Marginal Cases; 

Marking in life-sciences is 
usually low and scholarship 
should be continued in M.Sc. if 


277 

216 

140 

287 (D) 
89 

(No. of Stu¬ 
dents : 19) 


132 81 (C) 
82. (Ill) 157 
199 20 

(No. of students: 6 


343 264 

(No. of students: 2) 


T 


. 213 277 

77 123 
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l 


2 


3 


4 


I have missed first division hy 
a few marks. No student in the 
Zoology department has obtained 
first division and stand first 
in the University. I had first 
class in the honours subjept, but 
- why does my university awards 
division on the total of honours 
and subsidiary subjects when an¬ 
other university awards it on the 
honours subject only. 

7. Doubt of Unfair Marking 

The examiner in practicals at 
my centre was unduly hard and 
all candidates got very low marks 
in practicals here. I doubt 
unfair marking of my answer- 
scripts—my attempt at the exami¬ 
nations was much better, 


89 

106 

264 


(Number student 7) 


239 (III) 166 
(Number of students: 2) 


NOTE: (1) Following abbreviations have been used in the above 
table for indicating the results of the students in the 
University examinations. This indication is given against 
their ranks, Where no indication has been given the 
concerned student has obtained I or II division which 
is obvious from the context, 

(i) III means third division. 

(ii) C means compartment. 

(iii) D means dropped from the examination. 

(2) Description under a particular category of response in 
the above table has been compiled from the replies of 
all the students in that category. Thus any particular 
student owns only a part of that description. 
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TABLE (2) 

DISTRIBUTION OF AWARDEES AMONG VARIOUS RANKS IN THE 
NATIONAL SCIENCE TALENT SEARCH EXAMINATION 


Ranks 

» 

No, of 

awardees In 6,5c, 

No, of drop. 

No, of drop-outs 

No. of Students 



III Year 


oats in Me- 

who replied the 

who lost first 


Pill Hi— hmp 


—— 

rent tanks of 

questionnaires 

division out of 


I96d- 

1955- 

Total 

l96d>Batch 

d2 drop-outs 





only 


who replied 

2-50 

25 

23 

d8 

10 

2 

1 

51*100 

H 

25 

do 

S 

9 

8 

101*150 

17 

20 

37 

8 

6 

5 

151-230 

2d 

2d 

d8 

12 

8 

■ 8 

200-250 

17 

19 

36 

II 

7 

6 

251*300 

22 

IS 

d7 

12 

B 

1 

300. 

Id 

Id 

38 

9 

2 

1 

Total 

M3 


29d 

67 

d2 

37 


Note: Information regarding drop-outs of 1965 batch can be finalised only at the end of 
the year I96H9, 






APPENDIX : (A) 

NATIONAL INSTITUTE OF EDUCATION 
National Council Of Educational Research & Training 
NIE Bldgs, Mehraull Road, 

NEW DELHI-16. 

PROFORMA 

1. NAME_ 

2. Division in B.Sc. (Final exam. i )_ i _ 

Please attatch a copy of the Mark-sheet. 

Course of study/Employment you are persuing at present; 


4. Institution where you are study ing/working : 


5. Under what circumstances you were compelled to give up the N.S.T.S. 
Scholarship : 


6. In case you were compelled to give up N.S.T.S. Scholarship on 
account of not having obtained a first division, do you have some 
explanation to give regarding why you could not get first division, 
if so, please state it: 
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A STUDY OF FACILITIES POSSESSED BY OR DIFFICULTIES FACED BY 
N.S.T.S. AWARDEES 

QUESTIONNAIRE 

Note : (i) Please try to answer within the space provided in this questionnaire. 

However if the space is not enough, attach a spare sheet of paper 
and continue your answer on it referring to the concerned question 
by its serial number. 

(ii) Please try to answer frankly to enable this Department to plan 
the future programmes in such a way that they are more beneficial 
to you. The information provided by you will be kept confidential 
Hnd any information will not be used for any purpose other than 
intended for this particular study. 

J. NAME .. 

2, (i) Year of Selection : 1964/1965, 

(ii) School/Collcge where you studied in the year of selection_ 

3. Institution where you are studying now 

3, Class and major subject of study .. .. 

5. Whether residing at home or in a hostel _ ^ ..... 

6. Percentage of mark in your examinations. (If in an examination you 
were tested only for the subject that you have in M.Sc., mark "X" 
in the column of aggregate percentage for that examination.) 

% in the particular 

Examination subject that you Aggregate % 

have in M.Sc . 

(i) P.U.C,/intermediate/ 

Hr. Scc./I. Sc,/etc, „ _ , ___ 

(ii) B.Sc, I-year . 

(iii) B.Sc, II-Year __ _ 

(iv) B.Sc, III-Year__ 

(v) M.Sc. (Prev.) ____ 

(vi) M.Sc. (Final) __ 


i 
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7. Try to list some of the important facilities you had/have, which 
were/are conductive for better studies : 

(i) At your home ________ 


(ii) At your school 


(iii) At your college/university 


(vi) In the Hostel where you resided for studies towards a B.Sc./ 
M.Sc. degree: 


8. Try to list some of yous important difficulties which were/are real 
obstacles in your way for improving your academic performance : 

(i) At your home .... -------—-— 


(ii) At your school 


(iii) At your college/university 


(iv) In the Hostel where you resided for studies towards a B.Sc./ 
M.Sc. degree : 


9 Try to list your special mental capabilities and merit of your method 
ofstudywhibb helped you to obtain good examination results and to 

get an N-S.T.S, award: 
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10. Try to list your weaknesses which have been tin obstacle in your way 
for obtaining better examination results and better rank in the 
N.S.T.S. examination: 


II. Try to list efforts made by you/arc being made by you to improve 
your overall academic performance : 

(i) For further improving your results in the examination_ 


(ii) For further improving your overall compctancc as a research 
worker : 


12. State piactieal problems of an investigatory nature that you have 
solved during your college carrier. Also state some specific 
scientific projects and writings you might have undertaking during 
(he period : 


(iil 


(i) Name of your futher/Uuardian .. 

(ii) Occupation , „ . .... 

(iii) Permanent Address „ ___ 

(jvj No. of your brothers and sisters.. ... 

(v) Total No. of other members in the family.... 

(vi) Monthly income of your family : Rs. . ... 

(vii) Number of children below 10 in your family_ 

(viii) Do you have a separate room for your study at home ? Yes/ 

No .If you are now in a hostel, did you have a separate 
room at your home before joining the hostel ? Yes./No 
When did you join Hostel__—■ 
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(ix) Describe if there is/was any noisy activity in your locality which 
disturbed/disturbs your studies: 

. (a) At School level_ 

(b) At college/university level__ 


(x) Name, relation and & qualifications of the person, if any in your 
family who has obtained B.Sc./M.Sc./Ph.D. degree in Science 
before you obtained the B.Sc. Degree : 


Did he help you in your studies in B.Sc. ? 


14. Cost and the number of books on scientific topics that you have 
purchased during your B.Sc./M.Sc. You can include the books you 
have yourself purchased from your book-grant, but not those which 
were first purchased by the Department of Science Education and 
then sent to you during previous years: 

(i) Books directly related to your studies : 

Cost Rs.___ Number of Books_ 

(ii) Books not directly related to your studies : 

Cost Rs._Number of Books_ . 

15. Who was/is your teacher during school/university career whom you 
like best ? 

(i) Name__ 

(ii) Class (es) in which he/she taught_ 


(iii) Subject he/she taught you 


(iv) Try to list out the merit, as objectively as possible, due to which 
you like him/her 1 


16. Give the following particulars in respect in your class-fellow whom 
“ you Consider as the overall best student in your class. 

(i) Name__ 

(ii) His percentage of marks in B.Sc.__ 

(iii) Is he/she a N.S,T.S, awardee_,_ 
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(iv) Do you occassionally get some help from him/her in your 
studies ? 


(v) Try to list out his merits due to which you consider him to 
be so : 


17. Give the following particulars in respect of your fast friend in your 
class: 

(i) Name _ . _____ 

(ii) His/her percentage of marks in B.Sc. _».__ 

(iii) Do you occasionally gel some help from him/her or you give 
help in your,his or her studies ? 


(iv) Try to list out his/her merit due to which you have close 
friendship with him/her : 


18. What is the rough distribution of time you used to devote/are 
devoting over academic studies, extramural activities, sports, reading 
scientific periodicals and books etc. : 

1. At school stage___—-- 


2. At college stage_____ 


19. What arc your specific leisure time activities ? 

2 . 

3. _—-- 


20. What is your vocational goals, in order of preference ? 

1 . _______ 







22, Do you intend to go abroad for studies ! If so, at what 
stage ? 



23, What are are the expectation of your parents from you regarding' 
your future vocational career? 



34, What is the total amount of salary you expect to get on your initial 
appointment? 


(The End) 



STUDY-2 

A CORRELATIVE STUDY BETWEEN THE SCORES OBTAINED ON THE 
SCIENCE APTITUDE TEST (IM7) AND THE PROGRESSIVE 
MATRICES TEST (J.C. RAVEN) 

Dr, K, N. Saxcna and Sri Pushpendra Kumar 

The Science Aptitude Test is one of the most important tools for the 
identification of talented students under the National Science Talent Scheme. 
The test contains objective type items on 14 different branches of science, viz,. 
Physics, Chemistry, Biology, Mathematics, Agriculture, Geology, Philosophy 
of Science, Physiology and Hygiene, Engineering, Meteorology, Bio-Chemistry, 
Astronomy and Bio-Phydcx. This test has been so designed as to measure the 
powers of comprehension, reasoning, critical thinking and nnalvsis-synthesis 
rather than mere factual knowledge. 

In order to observe upto what extent the Science Aptitude Text assesses 
a person's capacity for observations and clear thinking, and the power to per¬ 
form comparisons and the development of reason by analogy (which are 
measured by Progressive Matrices Test was administered (J C, Raven) along- 
with the Science Aptitude Test to Ift5 students selected from two Higher 
Secondary schools of Delhi \i/., Lady Irwin Higher Secondary school and 
M.E.A. Higher Secondary School, 

The product-moment corrclutic n, based on raw scores. Las been found to 
be 0.39 which is significant at 1% level of significance. It means that the Science 
Aptitude Test also measures the abilities and powers of clear perception to some 
extent. The obtained correlaiion is not as high as 0,7 or 0.8 because the 
Aptitude Test also measures specific and analytical knowledge of the students in 
different branches of basic sciences alogwitb abilities related to general mental 
capacity. 

The bivariate frequency disiribution of scores on both the tests is given 
below which will be useful to the research workers engaged in the problems of 
mental measurement and science education, It may be observed that the distri¬ 
bution of scores on the Science Aptitude Test is approximately normal and of 
the scores on the Progressive Matrices is moderntcly normal. 


4_» I 
|| 
II 

Class 

Interval 

irw 

"TCT . 

Progressive Matrices 

Tirsr 

51-6(5 

Total 

20—35 

— 

1 

5 

l 

7 

& i 

36-50 

1 

6 - 1 

4 

2 

14 

S| 

5 

51-65 

1 

2 5 11 

22 

8 

49 , 

66-80 

— 

- - 2 

32 

12 

46 

81-95 

— 

6 

27 

22 

55 

!L 

96-110 

— 

— — — 

10 

4 

14 


Total 

2 

9 5 20 

100 

49 

185 
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STUDY-3 

A STUDY REGARDING THE INITIAL CUT-OFF POINT, USED AT THE PRECED- 
ING YEAR OF ELIGIBILITY, AS AN INITIAL SCREENING DEVICE FOR 
THE NATIONAL SCIENCE TALENT SEARCH EXAMINATION 

Dr. K. N. Saxena and Sri Pushpendra Kumar 

A representative sample of 319 scholars, studying in Xlth class, was 
selected from the following five Higher Secondary Schools of Delhi: 

1, M.E.A Hr. Sec. School, Lodi Estate, New Delhi. 

2, Lady Irwin Higher Secondary School, Canning Road, New Delhi, 

3, Government Girls Higher Secondary School, Kalkaji, New Delhi. 

4, Government Boys Higher Secondary School, Kidwai Nagar, N. Delhi 

5, D.A.Y. Higher Secondary School, Daryaganj, Delhi. 

• The. Science Aptitude Test (S.A.T.) of 1967 was administered to these 
students and the Xth class examination marks of science subjects of these 
scholars were collected from the school records and these were then converted 
into percentages. S.A.T. booklets were scored by making the correction for 
guessing factor. The students on the basis of their examination marks on science 
subjects secured in Xth class, have been classified into seven groups and accord¬ 
ingly the S.A.T. scores of students of each group have been given in table 1. 

It has been observed from the experience of the previous years that the 
selection ratio in the final award of scholarship • has remained approximately 
as 1 : 20, i.e. one student is selected for the final award of scholarship amongst 
the 20 who appear at the N.S.T.S. examination. According to this selection 
ratio, we ought to select 16 students, in order of merit, on the basis of the scores 
obtained on S.A.T., from this sample, irrespective of the science subject marks 
secured in class X. It can be seen from table 2 that there are 17 students whose 
test scores are more than 88 (out of 125) and all of these 17 students belong to 
the group whose examination marks are above 55%. This means that no student 
whose scholastic marks in science subjects is less than 55% could secure more 
than 88 marks in the Science Aptitude Test. Hence the probability of the selec¬ 
tion of a student whose examination marks are less than 55% is quite low 
for the final award of scholarship. 

In table 2 the mean, variance of the S.A.T. scores for the seven groups of 
students have been given. The average group performance of students have 
been tested against the control group which constitutes of students having their 
examination marks between 55% to 60%. The differences between the average 
performance of the control group and any other group are highly significant 
except in case of group comprising of students having the examination marks 
between 50 to 55%. To be on the safe side, we may lower down the initial 
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cut-off point from 55% to 50% in the succeeding years though, asshown above 
Ike probability of being selected a student For the final award of scholarship from 
group of students wbose examination ntatks are less than 55% is quite negligible. 
The lowering down of the initial cut-off point may be necessary if our selection 
ratio is very low e,g, if we select one student out of the 9 who appear in the 
RSIS. Examination then we ought to select 35 students in order of merit at 
the SAT, from the sample irrespective of science subject marks secured in 
class X. The lowest score on S.A.T. of a (indent amongst these 35 selected 
ones is S3, It can be seen from Table 2 that out of these 35 students, 33 belong 
to the group whose obtained marks on science subjects in Xth class are more 
than 55'/, and the remaining two students belong to the group comprising of 
students taring the marks between 50 to 55% 

It may be added that this is an extreme hypothetical situation and on the 
other hand the probable number of students, appearing at tbe annual tests is 
increasing progressively every year, lienee, even if we maintain the current 
cut-off point of 55% the probability of losing a genuine talent is negligible. 



Table 1 


10th Class Exam, marks In 

Scores (corrected for chance) on Science Aptitude 


percentages 





Test- 

-1967. 






Less than 40 

42, 

57. 

70, 

30, 

29, 

48, 

27, 

49, 

48, 

o, 

58, 


47, 

76, 

61, 

7, 

10, 

26, 

o, 

20, 

26, 

29, 

42, 


H, 

60, 

39, 

0, 

8, 

42, 

34, 

II, 

18, 

8, 

14, 


34, 

57, 

56, 

62, 

so, 

48, 

41, 

46, 

52, 

58, 

62, 


14, 

16, 

20, 

4, 

54, 

53, 

0, 

5, 

15, 

32, 

40, 


12, 

24, 










40-45 

69, 

43, 

41, 

10, 

27, 

42, 

42, 

68, 

43, 

31, 

58, 


62, 

52, 

29, 

68. 

62, 

27, 

13, 

55, 

74, 

59, 

49, 


50, 

64, 

46, 

53, 

34, 

21, 

82, 

38, 

M. 

32, 

49, 


58, 

58, 

61, 

57. 

58, 

60, 

0, 

0 , 

19, 

22, 

22, 


36, 

6, 

17, 

8, 

22, 

27, 

1 





45-50 

58, 

29, 

18, 

35, 

19, 

36, 

43. 

31, 

54, 

53, 

64, 

7?,' 

82, 

68, 

75, 

13, 

' 8, 

48, 

17, 

45, 

54, 

24, 

' 

65, 

61, 

61, 

45, 

39, 

26, 

70, 

69, 

53, 

24, 

30, 


42, 

21, 

40, 

42, 

62, 

48. 

60, 

61, 

66, 

72, 

61. 


58, 

62, 

58,- 

5, 

13. 

26, 

39, 

22, 

!6, 



50-55 

' 65, 

64, 

31. 

38, 

72, 

64, 

30. 

48. 

73, 

87, 

83, 

56, 

64, 

46, 

19, 

65. 

14, 

S3, 

77, 

82, 

87, 

69, 


68, 

77, 

75, 

64, 

38, 

68, 

76. 

56, 

71, 

81, 

10, 


37, 

«9, 

49, 

66, 

2, 

9. 

12, 


>6, 

31, 

27, 


26, 











55—50 

53, 

50, 

37, 

86, 

56, 

90, 

64, 

41, 

65, 

73, 

85, 


42, 

12, 

43, 

83, 

66, 

68, 

42, 

49, 

49, 

46, 

33, 


54, 

46, 

61, 

63, 

77, 

83, 

65, 

52, 

62, 

73, 

23, 


19. 

20, 

33, 

39, 

30, 







60-65 

8, 

47, 

61, 

45, 

53, 

100, 

68, 

78. 

85, 

61, 

42, 

81, 

75, 

75, 

101, 

85, 

82, 

87, 

82, 

77, 

70, 

77, 


' 58, 

41, 

50, 

52, 

29, 

29, 






above 65 

58, 

54, 

90, 

98, 

82, 

83, 

51, 

67, 

83, 

79, 

86. 


91, 

90, 

82, 

92. 

48, 

87, 

75, 

63, 

70, 

77, 

84, 


78, 

70, 

90, 

95, 

86, 

88, 

73, 

70, 

88, 

109, 

49, 


49, 

89, 

76, 

77, 

94, 

90, 

81, 

35, 

45, 

so, 

101 , 

■ 

84, 

70, 

33, 

79, 

76, 
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TABLE 2 

(SHOWING GROUPWISE AVERAGE PERFORMANCE OF STUDENTS) 
SCIENCE APTITUDE TEST—1967 


IQth Class 
Examination 
Marks In 7% ' 



N 

Number of Number of 
students whose students 
scores on SAT whose scores 
are more than on SAT are 

88 more than 83 

Mean 

Variance 

S.E, of the 
mean difference 
batweed control 
group, 55-60, 
and the group 
Tested 

Z 

Let! than 40 

57 

0 

0 

33.37 

430.02 

4.20 

4,91** 

40-45 

50 

0 

0 

40.58 

423.76 

4.31 

3.11** 

45-50 

S3 

0 

0 

44,70 

403.40 

4.21 

2.71* 

50-55 

44 

0 

2 

52.41 

606.19 

4.88 

0.33 

55-60 

38 

1 

5 

54.00 

382.74 

— 

— 

60-65 

28 

7 . 

5 

64.11 

496.09 

5.27 

1.92* 

Above 65 

49 

14 

23 

77.00 

275.96 

3,96 

S,8|** 

Total 

319 

17 

35 


' 




♦Significant at 5% level on one tailed teat. 
♦♦Significant 1% level on one tailed test, 



STUDY-4 


A RESEARCH STUDY OF THE DIFFICULTY LEVEL OF THE 
DIFFERENT PARTS OF THE TEST 

Dr. K.N. Saxena 
Shri S.K. Batra 

Problem: 

To study whether the four optional parts (viz Physics, Chemistry, 
Mathematics, Biology) of the Science Aptitude Test are equally difficult in 
respect of Test (i.e. are they parallel portions of the tests ?) • 

Definition: 

Two or more tests are said to be statistically parallel when the average 
scores, dispersion of scores and their lengths are equal. 

A Brief Description about S. A. T. 

The Science Aptitude Test consists of two parts, Part A & Pait B. Part A 
of the test consists of 75 multiple choice questions of thought type on 14 
branches of Sciences and applied sciences (Physics, Chemistry, .Mathematics, 
Botony, Zoology, History and Philosophy of Science, Bio-Chetnistry, Bio-Physics 
Physiology and Hygiene, Astronomy, Geology, Meteorology, Agriculture and 
Engineering), 

Part B of the test consists of four optional parts, out of which the 
examinee can take up any one e.g. Physics, Chemistry, mathematics and Biology. 
Each consists of 50 multiple choice questions, out of which 20 are of thought 
type and 30 of factual type. The entire test is of 125 marks. 

To study the problem under consideration satistically, a sample of 563 
examinees was selected out of the total 6159 examinees. The sampling techni¬ 
que followed is stratified simple random sampling with proportional allocation 
amongst different stratas of the population. The score scale on S.A.T. was 
divided i.e. 0 (min.) to 125 (Max.) into suit&ble class-intervals of size 10 and 
the number of examinees in each class-interval of the population were recorded 
for forming the different stratas and a sample of size 10% was drawn from each 
strata. 

Thus out of the sample of size 563 drawn in the fashion described above, 
it was found that 186 students have attempted physics, 193 students have 
attempted chemistry 51 students have attempted Mathematics and 133 students, 
the Biology as their optional part of the S.A.T. The part A of the Test is 
compulsory for every one. For every examinee, the uncorrected scores were 
recorded on the compulsory part as well as on the optional part which he/she 
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had attempted. Thereby, in all, we had 563 pairs of value represented in 
Table (A). The correlational figures for each of the respective optional part of 
the test is also given in table A. One of these values is designated as a sup¬ 
plementary measure, X. which is not itself of experimental interest (i.c. uncor¬ 
rected score on the compulsory part of the Test) and to the other by the Y 
(i.e, uncorrected socre on the optional part of the test) which is of experimental 
interest. It is the significance of the difference between the average score for 
the various opitlonnl part of the test that is of inicrest. The statistical tool 
suggested for the study is “ANALYSIS OF COVARIANCE FOR A RANDO¬ 
MIZED GROUP DESIGN”. A summary of the covariance—analysis of the 
data of the Table (A) is represented in Table (B). 

A perusal of colum 9 of the table (B)> giving the correlational figures 
representing the degree of association between the uncorrcetcd scores on the 
compulsory as well as on each of the optional part of the test, gives a general 
impewion that u student scoring high in the compulsory part is likely to do well 
in the optional parts too. But the degrees of his achievement in each of the 
optional part will of course be different, which is least in case of mathematics. 
F«65,0at(l & 559)d. f. which is highly significant, shows that there is a 
significant positive correlation between uncorrcetcd scoics in the compulsory 
and optional part of the test apart from the factors of classification (i.e. these 
are different optional parts of the test), 

Column 13 of the table (B) indicates F 61,69 which is highly significant, 
meaning thereby that there is a strong evidence against our nul hypothesis 
that the four optional parts of the test are satistieally parallel. The group 
means differ significantly after being adjusted for the X values or in other words 
the average uncorrected score on different optional parts of the test differ 
significantly after they have been corrected for the difference in the uncorrected 
scores on the compulsory part of the test. Hence we conclude that the score 
on the optional part of the test, after corrected for the score on the compulsory 
part of the test, vary significantly i.e. they are not parallel portion of the 
tests. 



TABLE A 

FOR PHYSICS ATTEMPTED AS THE OPTIONAL PART AT THE TEST 

x i—Uncorrected score In the compulsory part of the test, 
y Uncorrected score In the optional part of the test. 


/ 


.No. 

X 

y 

SI. No. 

X 

y 

1. 

56 

32 

28. 

52 

29 

2. 

58 

32 

29. 

54 

26 

3. 

55 

34 

30. 

53 

25 

4. 

53 

35 

31. 

49 

30 

5. 

61 

29 

32. 

51 

28 

6.' 

61 

33 

33. 

54 

22 

7. 

63 

31 

34. 

42 

28 

8. 

64 

33 

35. 

48 

27 

9. 

64 

34 

36. 

48 

29 

10. 

53 

36 

37. 

54 

23 

11 . 

63 

40 

38. 

54 

21 

12. 

69 

36 

39. 

40 

24 

13. 

64 

40 

40. 

53 

20 

14. 

65 

40 

41. 

52 

22 

15. 

63 

42 

42. 

4B 

21 

16. 

70 

38 

43. 

49 

26 

17. 

69 

45 

44. 

. 49 

27 

18. 

6B 

47 

45. 

51 

23 

19. 

72 

47 

46. 

43 

26 

20. 

51 

36 

47. 

49 

22 

21. 

56 

31 

48. 

54 

17 

22. 

53 

31 

49. 

38- 

27 

23. 

52 

31 

50. 

47 ' 

22 

24. 

52 

31 

51. 

42 

21 

25. 

51 

28 

52. 

52 

13 

26. 

$0 

23 

53. 

48 

23 

27. 

51 

30 

54. 

50 

21 


275 



276 


SI. No. 

X 

y 

SI, No. 

X 

y 

SS. 

53 

II 

89. 

41 

19 

56. 

50 

23 

90. 

48. 

16 

S7. 

58 

14 

91. 

31 

26 

58. 

50 

22 

92. 

39 

IB 

59. 

41 

29 

93. 

42 

23 

88. 

45 

25 

94. 

29 

25 

61. 

53 

II 

95. 

24 

29 

62. 

28 

17 

96. 

49 

16 

63. ' 

39 

20 

97. 

47 

IB 

6-1. 

37 

22 

98. 

31 

28 

65. 

35 

26 

99. 

41 

24 

66. 

36 

24 

100 . 

44 

23 

67 . 

40 

19 

101 . 

48 

20 

68. 

34 

19 

102. 

44 

24 

69. 

40 

19 

103. 

IB 

12 

70. 

42 

18 

104. 

15 

IS 

71. 

41 

18 

105. 

20 

• 13 

71 . 

41 

18 

106. 

26 

9 

73. 

35 

21 

107. 

23 

13 

7-*. 

55 

40 

I0B. 

13 

15 

75. 

42 

19 

109. 

22 

13 

76. 

46 

17 

I|0> 

8 

6 

77. 

42 

21 

III. 

28 

10 

78, 

43 

8 

112. 

23 

15 

79. 

41 

20 

113. 

20 

18 

80. 

35 

27 

114. 

24 

15 

81. 

38 

23 

115. 

24 

II 

82. 

40 

23 

116. 

13 

17 

83. 

4t 

21 

117. 

23 

15 

84. 

44 

21 

118. 

31 

II 

85. 

45 

20 

119. 

22 

12 

86. 

37 

26 

120. 

31 

II 

87. 

48 

22 

121. 

23 

16 

88. 

42 

24 

122. 

21 

10 



ni 


SI.No. 

X 

y 

SI.No. 

X 

y 

123. 

25 

18 

157. 

34 

17 

124. 

7 

ii 

158. 

25 

19 

125. 

25 

17 

159. 

36 

16 

126. 

27 

15 

160. 

28 

IS 

127. . 

23 

21 

161. 

13 

20 

126. 

29 

15 

162. 

38 

5 

129. 

16 

II 

163. 

37 

18 

130. 

17 

12 

164. 

35 

18 

131. 

22 

17 

165. 

37 

18 

132. 

23 

16 

166. 

37 

17 

133. 

23 

20 

167. 

41 

15 

134. 

25 

16 

168. 

36 

19 

135. 

29 

16 

169. 

37 

19 

136. 

21 

21 

170. 

37 

23 

137. 

32 

IS 

171 • 

21 

19 

138. 

30 

6 

172. 

34 

22 

139. 

31 

17 

173. 

36 

21 

140. 

31 

16 

174. 

29 

16 

141. 

27 

19 

175, 

29 

23 

142. 

26 

24 

176. 

38 

19 

143. 

' 36 

13 

. 177. 

33 

19 

144. 

23 

19 

178. . 

42 

15 

145. 

35 

15 

179. 

41 

25 

146. 

37 

13 

180. 

28 

15 

147. 

22 

23 

181. 

36 

20 

146. 

21' 

15 

182. 

37 

21 

149. 

30 

19 

183. ’ 

41 

18 

ISO 

29 

21 

184. 

35 

22 

151. 

33 

21 

185. 

32 

16 

152. 

34 

17 

186. 

38 

20 

153. 

40 

13 


vH 

Z 

II 

*0 

CO 

l86«Ni 

154. 

36 . 

16 

Total Sum 

7329 

3980 

155. 

32 

21 

Sum of Square* 322567 

96196 

156. 

35 

19 


£xr= 

170494 


r*=0.7l 

Highly significant at 5% level. 
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TABLE (A) 

FOR BIOLOGY ATTEMPTED AS THE OPTIONAL PART OF THE TEST 


1. No. 

X 

y 

S. No. 

X 

y 

I. 

19 

15 

33. 

32 

31 

2. 

23 

14 

34. 

39 

25 

3. 

21 

13 

35. 

31 

25 

4. 

29 

13 

36. 

39 

26 

5. 

16 

10 

37. 

38 

-23 

6. 

20 

23 

33. 

34 

30 

7. 

23 

19 

39. 

41 

25 

8. 

26 

21 

43. 

38 

22 

9. 

36 

8 

41. 

38 

25 

10 . 

26 

20 

42. 

35 

26 

II. 

30 

18 

43. 

40 

25 

12. 

27 

20 

44. 

36 

31 

13. 

30 

18 

45. 

44 

21 

14. 

30 

19 

46. 

42 

20 

15. 

19 

21 

47. 

49 

22 

16. 

32 

19 

48. 

45 

26 

17. 

28 

25 

49. 

35 

23 

IS. 

31 

22 

50. 

43 

23 

19. 

39 

14 

51. 

45 

26 

20. 

34 

18 

52. 

42 

31 

21. 

32 

24 

53. 

43 

31 

22. 

35 

21 

54. 

48 

28 

23. 

22 

21 

55. 

43 

32 

26. 

30 

26 

56. 

48 

29 

IS. 

31 

24 

57. 

51 

27 

26. 

34 

21 

58. 

45 

34 

27. 

35 

24 

59. 

47 

30 

28. 

33 

26 

60. 

50 

30 

29. 

37 

33 

61. 

49 

27 

30. 

32 

29 

62. 

50 

32 

31. 

37 

26 

63. 

50 

28 

32. 

39 

26 

64. 

50 • 

31 
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S.No. 

X 

y 

65. 

15 

23 

66. 

53 

33 

67. 

54 

37 

68. 

5! 

40 

69. 

58 

34 

70. 

57 

37 

71. 

57 

35 

72. 

56 

41 

73. 

57 

39 

7-4. 

58 

37 

75. 

56 

40 

76. 

61 

41 

77. 

64 

40 , 

78. 

65 

40 

79. 

66 

41 

80. 

65 

42 

81. 

66 

42 

82. 

67 

44 

83. 

69 

45 

84. 

66 

48 

C5, 

52 

30 

86. 

49 

34 

87. 

50 

33 

88. 

53 

34 

89. 

52 

33 

90, 

56 

34 

91. 

49 

37 

92. 

56 

30 

93. 

64 

40 

94. 

64 

44 

95. 

62 

44 

96. 

62 

31 

97. 

59 

44 

98. 

58 

30 


S.No. 

X 

y 

99. 

55 

40 

100. 

61 

39 

101 , 

65 

40 

102. 

‘53 

41 

103. 

59 

37 

104. 

59 

39 

105. 

54 

39 

106. 

58 

35 

107. 

54 

35 

108. 

57 

43 

'109. 

54 

38 

no. 

55 

40 

in. 

56 

41 

112.. 

54 

41 

113. 

59 

43 

IM. 

55 

29 

115. 

45 

33 

116. 

39 

40 

117. 

35 

28 

118. 

37 

19 

119. 

25 

21 

120. 

19 

17 

121. 

54 

40 

122. 

52 

44 

123. 

59 

38 

124. 

61 

38 

125. 

60 

’ 37 

126, 

58 

43 

127. 

60 

45 

128. 

64 

41 

129, 

58 

47 

130. 

61 

45 

131. 

67 

46 

132. 

66 

46 
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13). H H 

133: Nj 133 

Totil Sum Ml 41# 

Sum of Sqiuras 312119 133377 

IXY. 2067SB. 

r 0M 

Highly significant at 5 , ! l , leva 
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FOR CHEMISTRY ATTEMPTED AS OPTIONAL PART OF THE TEST 


S. No. 

X 

y 

S. No. 

X 

Y 

1. 

62 

31 

35. 

20 

L 17 

2. 

60 

35 

36. 

19 

18 

3. 

49 

43 

37. 

26 

13 

4. 

61 

34 

38. 

25 

14 

5. 

63 

35 

39. 

19 

16 

6. 

62 

35 

40. 

27 

14 

7, 

59 

39 

41. 

20 

18 

8. 

57 

42 

42. 

24 

17 

9. 

58 

40 

43. 

33 

18 

10. 

64 

37 

44. 

27 

15 

II. 

59 

41 

45. 

10 

18 

12. 

63 

40 

46. 

26 

16 

13. 

64 

39 

47. 

30 

14 

14. 

62 

45 

48. 

25 

20 

IS. 

64 

43 

49- 

29 

14 

16. 

64 

45 

50. 

. 14 

23 

17. 

55 

33 

51. 

29 

14 

18. 

67 . 

45 

52. 

22 

20 

19. 

67 

45 

53. 

27 

17 

20. 

67 

48 

. 54, 

30 

15 

21. 

22 - 

II 

55. 

30 

15 

22. 

II 

13 

56. 

27 

18 

23. 

24 

12 

57. 

28 v 

19 

24. 

19 

18 

58. 

27 

17 

25. 

21 

15 

59. 

13 

22 

26. 

15 

12 

60. 

30 

15 

27. 

12 

15 

61. 

32 

12 

28. 

18 

18 

62. 

23 

20 

29. 

20 

15 

63. 

23 

23 

30. 

21 

13 

64. 

23 

24 

31. 

19 

17 

65. 

23 

25 

32. 

19 

18 

66. 

28 

20 

33. 

18 

18 « 

67. 

21 

21 

34, 

P 

21 

68 , 

P 

17 
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S.No. 

X 

y 

S.No. 

X 

y 

69, 

30 

19 

103. 

22 

22 

70. 

29 

6 

104. 

41 

20 

71. 

29 

20 

105. 

45 

9 

72. 

29 

21 

106. 

39 

25 

73. 

25 

20 

107. 

39 

25 

74. 

22 

20 

108. 

35 

29 

75. 

35 

15 

109. 

41 

23 

76. 

31 

21 

no. 

37 

27 

77. 

21 

22 

III. 

39 

25 

78. 

20 

22 

112. 

41 

25 

79. 

35 

9 

113. 

36 

30 

80. 

20 

20 

114. 

36 

37 

81. 

9 

28 

115. 

41 

25 

82. 

31 

19 

116. 

40 

26 

83. 

33 

20 

117. 

45 

26 

84, 

28 

18 

lie. 

32 

34 

85. 

23 

23 

119. 

37 

27 

86. 

28 

21 

120. 

35 

32 

87. 

26 

22 

121. 

35 

28 

88. 

37 

21 

122. 

41 

25 

89. 

32 

26 

* 123. 

40 

28 

90. 

27 

26 

124. 

36 

32 

91. 

37 

21 

125. 

41 

27 

92. 

34 

24 

126. 

38 

30 

93. 

33 

25 

127. 

39 

29 

94. 

48 

14 

I2B. 

33 

30 

95. 

43 

14 

129. 

33 

35 

96. 

33 

26 

130. 

29 

30 

97. 

31 

28 

131. 

43 

28 

98. 

26 

26 

132. 

48 

24 

99. 

16 

29 

133. 

46 

23 

too. 

35 

25 

134. 

47 

27 

(Ot. 

40 

19 

135. 

28 

23 

101 

32 

28 

136.* 

39 

35 
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S.No. 

X 

y 

S.No. 

X 

y 

137. 

43 

29 

166. 

43 

34 

138. 

45 

25 

167. 

42 

34 

139. 

49 

26 

168. 

50 

30 

140. 

47 

28 

169. 

56 

32 

141. 

49 

26 

170. 

49 

31 

142. 

56 

12 

171. 

53 

32 

143. 

39 

36 

172. 

50 

34 

144. 

37 

37 

173. 

54 

32 

145. 

54 

24 

174. 

51 

34 

146. 

48 

30 

175. 

49 

38 

147. 

49 

29 

176. 

46 

38 

148. 

45 

33 

177. 

55 

33 

149. 

52 

24 

178. 

52 

36 

150. 

52 

28 

179. 

52 

36 

151. 

35 

40 

180. 

59 

28 

152, 

42 

32 

181. 

42 

44 

153. 

49 

31 

182. 

55 

34 

154. 

45 

34 

183. 

51 

38 

155. 

47 

33 

184. 

53 

35 

156. 

46 

32 

185. 

53 

40 

157. 

46 

33 

186. 

57 

33 

158. 

46 

'32 

187. 

54 

35 

159. 

51 

30 

188. 

55 

37 

160. 

51 

30 

189. 

55 ■ 

35 

161. 

43 

34 

190. 

53 

36 

162. 

52 

30 

191. 

55 

40 

163. 

49 

33 

192. 

55 

39 

164. 

46 

31 

193. 

53 

40 

165. 

45 

37 






l93=N a 

I93=N S 





Z X=7435 

Z Y = 5i 14 




zxi= 

323389 

MY2=I507I4 




ZXY=214494. 

r=0.74 

Highly significant at 5 % level. 
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FOR MATHEMATICS ATTEMPTED AS THE OPTIONAL PART OF THE TEST 


S.No. 

X 

Y 

S.No. 

X 

Y 

1. 

IS 

10 

27. 

31 

15 

2. 

22 

14 

28. 

38 

9 

3. 

4 

14 

29. 

28 

20 

4. 

21 

15 

30. 

28 

18 

S. 

21 

8 

31. 

24 

16 

6. 

25 

11 

32. 

23 

14 

7. 

6 

9 

33. 

35 

15 

8. 

20 ■ 

16 

34. 

35 

15 

9.' . 

25 

13 

35. 

34, 

18 

10. 

16 

1 

36. 

30 

3 

11. 

24 

■ 14 

37. 

31 

13 

12. 

22 

13 

38. 

32 

19 

13. 

21 

18 

39. 

14 

17 

M. 

23 

15 

40. 

41 

14 

IS. 

25 

14 

41. 

40 

15 

16. 

16 

12 

42. 

34 

23 

17. 

27 

10 

43. 

30 

16 

18. 

28 

13 

44. 

40 

9 

19. 

27 

7 

45. 

" 44 

10 

20. 

23 

18 

46. 

50 

3 

21. 

23 

12 

47. 

56 

16 

22. 

30 

14 

48. 

54 

19 

23. 

32 

II 

49. 

52 

32 

24. 

23 

22 

50. 

66 

21 

25, 

34 

6 

51. 

64 

30 

26. 

21 

24 






5l«*N« 






IX 1529 

£Y«734 





MX*.-54261 

MY2= 12324 





V 

X 

w 

23229 





r 

=0.32 




Sfgnlflctnf tt 5% leva). 



TABLE (B) 

SUMMARY OF THE COVARIANCE ANALYSIS OF THE DATA 
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PROJECT-5 

Problem. 

Dr. K. N. Saxena 
Sri S. K. Batra 

To study the effect on the reliability of the Science Aptitude Test (year 
1967) by discarding the items of low discriminative power. 

Solution For the aforesaid study five Higher Secondary schools listed below 
were selected at random : 

(i) Lady Irwin Higher Secondary School for Girls, New Delhi. 

(ii) M.E.A. Higher Secondary School, Lodhi Estate, New Delhi. 

(iii) D.A.V. Higher Secondary School, Darya Ganj, New Delhi. 

(iv) Gov4rnment Girls Higher Secondary School, 2nd Shift, Sarojini 
Nagar, New Delhi. 

(v) Government Boys Higher Secondary School, Knlkaji, New Delhi. 
The test was administered (discarding the items of low discriminating 
power based on the item analysis of the items set in the science Aptitude Test 
administered to the examinees in year 1967), to three hundred students 
studying in the final year of the Higher Secondary Courses and scoring more 
than 55% of the marks in Physis, Chemistry, Biology and Mathematics in 
aggregate at class X or equivalent. No time limit was put on the test i.e. 
the test was a Power test, and not partially speeded rest as before. It was 
that the maximum time taken by the students was 180 minutes. 

Following items of the S.A.T, were selected for the restest proced- ure: - 
Compulsory Part 

Items No :-l to 12,14 to 21, 24, 26, 29 to 34, 36 to 50, 52 to 59, 61, 63 to 67 
71 to 73 and 75. 

Optional Parts 
Physics 

Items No :-l to 11,13, 15, 18,19, 23, 25, 27 to 37, 39,43 to 50 
Chemistry 

Items Nos :-3,5, 7, to 23,25, 27 to 39,41 to 46, 49 and 50 
Biology . ' 

Items No 3, 6, 8, 9,12,15 to 18,20, 21, 23, to 29, 31 to 33, 35, 41, 44 to 
50, 

The reliability of the Science Aptitude Test has been worked out by Kudar 
Richardson formula (KR-20) which gives the internal consistency of the test 
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items and thus the dependability of the test scores. In a way. it is the self 
correlation of a test, that is, the correlation of a test with itself. It provides 
indirectly an estimate of the error of measurement of the test Scores. Since 
all the conditions for K-R formula are not fulfilled in our case, the estimates 
obtained may be on the high side or low side, therefore no much weightage 
is to be given to the estimates. For the compulsory part of the test (after 
discarding the items of low discriminative power) the figure comes out to be 

'n - M9 - 

For the optional parts of the Test, (after discarding the items of low 
discriminating power)"the reiiability coefficients are 

(i) Physics ru=0.83 ) 

(ii) Chemistry ru=0 83 ) (A) 

(iii) Biology ra=0.72 ) 

In case of mathematics, the figure has not been worked out due to lake 
of data, Because very few students have attempted this optional part of the test 
and that too with little attention. 

It has has been observed from the examination of the previous years that 
the % age of examinees going in for mathematics as the optional part of the 
test is very small in comparison to the preferences for the other parts. The 
same is true is case of opting the Hons, course in Mathematics by the finally 
selected awardees. 


This year the figures have been worked out as: 


Optional Part 


%age of students 


(1) Physics 35% 

(2) Chemistry 31% 

(3) Biology 26% 

(4) Mathematics 8% 


Mathematical Olympiads have been stated since 1968 to encourage student 
to opt for studies mathematics. 


Moreover, it has been observed from the examinations of previous years 
that the reliability coefficient for mathematics is throughout very low in compari¬ 
son to the reliability coefficient for the other parts of the test. A perusal of the 
following table will revead the validitp of the aforesaid statements. 


Reliability coefficients of the Science Aptitude Test set in various years. 


Year 1964 

Year 1965 

Year 1966 

Year 1967 

Compulsory Part rn=0,90 

r n =0.91 

ru=0.89 

•-I 

11 

o 

VO 

K> 

Optional Part 

(i) Physics— ru=0.85 

(ii) Chemistry*— rn=0.85 

(iii) Biology 

r u =0.83 

ru=0.86 

m=0.83 

ru=0.82 

m—0.86 
rn=0,88 
ru=0.89 

(iv) Mathematics* 

11 

o 

rn=0,72 

ru=0.72 
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*-No/optional part was given in year 1964, 

A perusal at the figures ai (A) reveals that Ihe reliability figures havegone 
dowa in comparison to that of year 1967, whea no items we faded, Tie 
tbis decrease} in the length of the test may be one of tie important reosons 
for decrease, further non-seriousness of (he students while take the test may be 
another reason. 

Since some of (be assumptions involved in carrying out of tie item 
analysis ^e not foiled ii maybe possible list tie item analysis contained in 
the S,A,T, may not 1» perfect, which may be considered as the third plausible 
reason. 

A different result may be expected if tie spearman-tan formula for 


< 


i 





RAW DATA OF THE COMPULSORY PART OF THE TEST 


(SAMPLE SIZE-200) 


S. No, 

No. of students 

No, of students 

p=proportlon 

q= proportion 


passing at the 

falling at the 

passing at the 

falling at the 


Item 

Item 

Item 

Item 

1. 

140 

60 

0.07 

0.30 

2. 

112 

88 

0.55 

0.44 

3. 

120 

80 

0.60 

0.40 

4. 

119 

81 

0.595 

0.405 

5. 

55 

145 

0.275 

0.725 

6 . 

155 

45 

0.775 

0.225 

7. 

148 

52 

0.74 

0.26 

8. 

147 

53 

0.735 

0.265 

9. 

I3B 

62 

0.69 

0.31 

10. 

117 

83 

0,585 

0.415 

II. 

93 

107 

0.465 

0.535 

12. 

128 

72 

0.64 

0.36 

14, 

107 

93 

0.535 

0.465 

15. 

136 

64 

0.68 

0.32 

16. 

148 

52 

0.74 

0.26 

17. 

IB. 

133 

154 

67 

46 

0.665 

0.77 

0.335 

0.23 

19. 

133 

67 

0.665 

0.335 

20. 

135 

65 

0.675 

0.325 

21. 

67 

133 

0 335 

0.665 

24. 

141 

59 

0.705 

0.295 

26. 

85 

115 

0.425 

0.575 

29. 

106 

94 

0.53 

0.470 

30. 

63 

137 

0,315 

0.685 

31. 

no 

90 

0.55 

0.45 

32. 

182 

18 

0.91 

0.09 

33. 

126 

74 

0.63 

0.37 

34. 

89 

III 

0.445 

0 555 

36. 

154 

46 

0.77 

0.23 

37, 

169 

31 

0.845 

0.155 

38. 

128 

■ 72 

0.64 

0.36 

39. 

150 

50. 

0.75 

0,25 

40. 

154 

46' 

0.77 

0.23 

41. 

168 

32 

0.84 

0.16 

42. 

172 

28 

0.66 

0.14 

43. 

103 

97 

0.515 

0.485 

44. 

123 

77 

0.616 

0.385 

45. 

128 

72 

0.64 

0.36 

46. 

145 

55 

0-725 

0.275 

47. 

138 

62 

0.69 

0.31 

48. 

131 

69 

0.655 

0.345 
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49, 

50. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

il. 

63. 

64. 

65. 

66 . 

67. 

71. 

72. 

73. 
75. 


114 

136 

130 

112 

93 

147 
69 
153 
133 

143 
114 
149 

148 
137 
122 

144 
75 
80 
87 
68 


86 

0-57 

0.43 

64 

0.68 

0.32 

70 

0.65 

0 35 

88 

0.56 

0.44 

107 

0.465 

0.535 

53 

0.735 

0.265 

131 

0.345 

0.655 

47 

0.765 

0.235 

67 

0.665 

0.335 

57 

0.715 

0.285 

86 

0.57 

0.43 

si 

0.745 

0.225 

62 

0.74 

0.26 

63 

0.685 

0.315 

78 

0.61 

0.39 

56 

0 72 

0.28 

125 

0.375 

0.625 

120 

0.40 

0.60 

113 

0.435 

0.565 

132 

0.34 

jlpq.-. 13.04 

0.66 

n 

sm’-m _o89 


n—1 

x SDt, 



SDtf (variance of the test scores) - 106.25 

Class intervals Frequency 

10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
' 45-50 
50-55 
55-60 


5 

4 

II 

20 

31 

35 

37 

28 

22 

7 


200 


Mean b 33.21 





RAW DATA OF THE PHYSICS (OPTIONAL) PART OF THE TEST 


im No. 

No, of student) 

No, of students 

Proportion of 

Proportion of 


passing at the 

falling at the 

students passing 

studants falling 


Item 

Item 

at the Item 

at the Item 

1 . 

54 

II 

.8305 

.1691 

2. 

53 

12 

.8151 

.1845 

3. 

56 

9 

.8612 

.1384 

4. 

52 

13 

.7997 

.1994 

5. 

45 

20 

.6921 

.3076 

6. 

38 

27 

.5844 

.41526 

7. 

40 

25 

.6152 

.3145 

e. 

18 

47 

.2768 

.72286 

9. 

44 

21 

.6767 

.3229 

10. 

13 

52 

.1999 

,7997 

ii. 

34 

31 

.5229 

.4767 

13. 

33 

32 

.5075 

.4921 

15. 

22 

43 

.3383 

.6613 

18. 

II 

54 

.1691 

.8305 

19. 

36 

29 

.5536 

.4460 

23. 

16 

49 

.2460 

.7536 

25. 

30 

35 

.4614 

.53B3 

27. 

21 

44 

.3229 

.6767 

28. 

17 

48 

.2614 

.7382 

29. 

15 

50 

.2307 

.7690 

30. 

57 

8 

.8766 

.1230 

31, 

37 

28 

.5690 

,4309 

32. 

29 

36 

.4460 

,5536 

33. 

19 

46 

.2922 

.7074 

34. 

26 

39 

.3998 

.5998 

35. 

27 

38 

.4152 

.5844 

36. 

13 

52 

.1990 

.7997 

37. 

23 

42 

.3537 

.6459 

39. 

14 

51 

.2153 

.7843 

43. 

30 

55 

.4614 

.5383 

44. 

26 

39 

.3998 

.5998 

45. 

34 

32 

.5075 

.4921 

46. 

34 

31 

.5229 

,4767 

47. 

30 

35 

.4614 

.5383 

48. 

34 

31 

.5229 

.4767 

49. 

31 

34 

.4767 

.5229 

50.. 

27 

38 

.4152 

..5844 

jPQ=7-7382 

SDt 2 =40’05 


r=0-B3 
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RELIABILITY FOR OPTIONAL PART (BIOLOGY) OF THE 


S. No. 
of Item 


No. of students 
passing at the 
Item 
54 
61 
71 
64 


No. of students 
failing at the 
Item 
30 . 

23 

13 

20 

21 

26 

44 


42 

31 

13 

7 

16 

48 

41 
24 
39 
24 
16 
35 
24 
24 
39 
33 

42 
26 
21 
27 
63 
48 

£ pQ=6.030B 
r=0.7l6 


%age passing at 
the Item 

O’) 

0.6426 

0.7259 

0.8449 

0.7616 

0.7497 

0.6902 

0.4760 

0,9877 

0,5000 

0.6307 

0,7654 

0.9163 

0.8092 

0.4284 

0.5117 

0.7140 

0.5355 

0.7140 

0.8092 

0.5831 

0.7140 

0.7140 

0.5355 

0.6069 

0.5000 

0.6902 

0.7497 

0.5783 

0.2499 

0.4284 


, age falling at 
the Item 

(Q) 

0.3570 

0.2737 

0.1547 

0.2380 

0.2499 

0.3094 

0.5236 

0.0119 

0.5000 

0.3689 

0.2142 

0.0833 

0.1904 

0.5712 

0.4879 

0.2856 

0.4641 

0.2858 

0.1904 

0.4165 

0.2856 

0.2856 

0.4641 

0.3927 

0.5000 

0.3094 

0.2499 

0.3213 

0.7497 

0.5712 


Frequency distribution of scores on Biology Optional 
Score Frequency 
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is 

19 

20 

21 
22 

23 

24 

25 

26 
27 
30 


7 
6 
2 

9 

9 

8 
4 
'5 
3 
3 
I 


N-84 

Mean=l9,69 

Sdt 2 =l9.59 



RAW DATA OF THE CHEMISTRY (OPTIONAL) PART OF THE TEST 


Item No. 


No. of students 
passing at the 


Item 


No. of students 
(ailing at the 
Item 


P-proportlon 
passing at the 
Item 


Q=proportion 
falling at the 
Item 


3 

S 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 
25 
17 
28 

29 

30 

31 

32 

33 

35 

36 

37 

V 

- 39 

41 

42 

43 

44 

45 

46 

49 

50 


45 

47 

34 

34 

49 

40 

33 

44 

34 
23 
37 
18 
29 

45 
25 
49 

23 
37 
41 
II 
33 

24 
47 

52 

53 
55 

54 

37 
51 
30 

38 
15 
34 
33 
42 
38 
46 
29 
38 
49 


15 
13 
26 
26 
II 
20 
27 

16 
26 
37 
23 
41 
31 
15 

35 
If 
37 
23 
19 
49 
27 

36 
13 

8 

7 

5 

6 

23 

9 

30 
22 
45 
26 
27 
18 
22 

• 14 

31 
22 
II 

r=0,83 


.7497 

.7830 

.2499 

.2165 

.5664 

.4331 

.5664 

.4331 

.8163 

.1832 

.6664 

.3332 

.5497 

.449B 

.7330 

.2665 

.5664 

.4331 

.3831 

.6164 

.6164 

.3331 

it 

.3165 

.6830 

•4831 

.5164 

.7497 

.2499 

.4165 

.5831 

.8163 

.1832 

.3831 

.6164 

.6164 

.3831 

.6830 

.3165 

.1832 

.8163 

.5497 

.4498 

.3998 

.5997 

.7830 

.2105 

.8663 

.1332 

,8829 

,1166 

.9163 

.0833 

.8996 

.1000 

.6164 

.3831 

.8496 

.1500 

,5000 

.5000 

,6330 

.3670 

.2500 

.7500 

.5664 

,4336 

.5497 

.4498 

.6997 

.2998 

.6330 

.3665 

.7663 

.2332 

,4831 

.5164 

.6330 

.3665 

,8163 

.1832 


£ PQ=8,0886 
SDt a =43.45 
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PROJECT-6 

Dr. K, N. Saxena 
Shri S. K, Batra 

Problem : 

Role of correction for guessing on the students score belonging to different 
ability groups. 

Design of study : 

In order to observe the degree of element of guessing in the low group, 
top group and the group of selected awardees, a detailed study has been perfor¬ 
med on the candidates belonging to the aforesaid groups regarding their correc¬ 
ted scores, uncorrected scores, omissions and wrong responses. 

The top group of size 127 consists of 26% from top of the stratified pro¬ 
portional random sample drawn from the entire population of examinees. 
Thereby the top group covers all these candidates who have a corrected score of 
58 and above in the Science Aptitude Test. The bottom group of size 136 
consists of all those candidates whose corrected score is upto 30. This comprises 
the 27% from the bottom of the aforesaid sample. The third group of size 229 
consists of all those candidates who were finally selected for the award. 

A glance at the statistical figures (i.e. Mean & S.D.) worked out for each 
group reveals that there is a significant difference between the average number of 
omissions and average number of wrong responses of the bottom and the top 
groups. For the top and the selected groups, there is no significant difference 
between the two groups while taking into consideration the average number 
of wrong responses. 

A perusal of the correlational figures, worked out between the corrected 
and uncorrected scores for the three aforesaid groups, (which are as follows) 

(i) Top group r <= 0.98 

(ii) Bottom group r = 0.78 

. (iii) Selected group r = 0.97 

reveals the general impression that in case of top group, the element of guessing 
plays an insignificant role, There by suggesting the application of the formula 

S “ R n-r 
S=Corrected score 
R=The number of right answers 
(uncorrected score) 

W=The number of wrong answers 
n=total number of alternatives provided to each 
item. 
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does not play any vital role, But this does not mean that the element of guess¬ 
ing is completely eliminated. From the detailed study of the enclosed tables, 
which have been drawn up to observe the attractiveness of various 
distractors of the multiple choice items of the Science Aptitude Test of year 
1967 for the different groups of students classified by the total test score, it is 
clear that for the high achievers (scoring more than 80 out of 125) the distractors 
are not equally attractive. Very often, it has been observe that if at all the 
candidates belonging to the top group face any difficulty in choosing the correct 
response, his confusion mostly lies only between the two alternatives which is a 
clearout case of right and wrong response. Keeping in view the above fact, the 

W 

formula for scoring should beS=R—(where the symbols stand as 

usual), which will show a significant decrease in corrected scores. For example 
a candidate whose uncorrcctcd score is 105- and the number of his wrong 
answers are 20 than the correct score should be 95 not 98. 

If we take into consideration only the uncorrected score, or in other words 
the scores not taking into consideration the guessing factor, then most of the 
high and low achievers will indulge in blind guessing where they will feel some 
difficulty in choosing the correct response. 

From the correlational figure (r = 0.78) worked out for the low group, it is 
clear that these students indulge in guessing work more than the high achievers. 
The raw scores reveal that most of the students are scoring more than 50 while 
the number of their wrong attempts in most of the cases is even much more than 
that of their raw score. Moreover, in case of multiple choice questions the raw 
score does not represent the true ability of the candidate but actually it repre¬ 
sent to some extent the true ability of guessing in case of low group and 
approximately true ability in case of top group because of the fact that there is 
no marked difference between the corrected and uncorrected scores in the top 
group. 

The over all picture is that there is an element of guessing among the 
students belonging to different groups. While excluding the guessing factor 
perhaps it will not be possible to make a clear distinction among the students 
in the following fields 

(i) his/her aptitude for science, 

(ii) his/her interest in pursuing science beyond the routine curriculum, 

(iii) his/her powers of scientific reasoning, 

(iv) his/her ability to understand scientific concepts precisely, 

(v) his/her ability to use the scientific approach in checking hypotheses, 
in interpreting data and in applying principles, and 

(vi) his/her capacity to judge assumptions underlying conclusions. 



the coefficient of correlation between the corrected and 

UNCORRECTED SCORES OF THE EXAMINEES SCO G JOT^ ^ 

TonTsSS PROPORTIONAL SAMPLE DRAWN FROM 
M% ° F T THE TOm"POPULATION) SAMPLE SIZE-.27 


S. No. 


Corrected Score Uncorrected Score Omitted Wrong response 


1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

IB.. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 
37* 

38. 

39. 

40. 


98 
101 
108 
I To 
89 
68 
68 
73 

77 
83 

95 
104 

78 
88 

96 
108 
115 


69 

80 

94 

68 

69 

73 

84 

77 

84 

98 

93 

81 

72 
69 
69 

73 
86 
68 
68 
67 
69 
84 
84 


105 

,07 

112 

114 

93 

78 

82 

85 

89 

89 

103 

109 

89 

97 

105 

114 

119 

83 
92 
103 
77 
82 

84 
94 
90 
92 
107 
99 
90 

85 
83 
76 

86 
95 
61 
13 
81 
83 
94 

- 90 


0 

0 

I 

0 

0 

17 

I 

4 

0 

9 

0 

I 


21 


28 


13 


17 


20 

18 

12 

12 

27 

30 

42 

36 

36 

27 

22 

15 

33 

27 

20 

14 

6 

42 

33 

22 

27 

39 

33 - 
31 • 
35 
24 
18 
18 
27 
39 
42 
21 
39 
27 
39 
33 
42 
42 
31 
18 


297 
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HI, 

97 

104 

0 

21 

42. 

67 

81 

2 

42 

43. 

71 

92 

0 

33 

44. 

86 

101 

0 

24 

45. 

90 

106 

0 

19 

46. 

83 

86 

30 

9 

47. 

89 

97 

4 

24 

48. 

74 

90 

0 

35 

49. 

79 

86 

18 

21 

SO. 

67 

77 

18 

30 

51. 

68 

92 

1 

42 

52. 

66 

79 

7 

39 

53. 

68 

82 

1 

42 

54. 

66 

81 

0 

44 

55. 

66 

78 

11 

36 

56. 

61 

75 

8 

42 

57. 

62 

76 

7 

41 

58. 

62 

78 

0 

47 

59. 

61 

77 

0 

48 

60. 

66 

76 

19 

30 

61. 

65 

79 

4 

42 

62. 

63 

78 

2 

45 

63. 

62 

70 

31 

24 

64. 

64 

76 

13 

36 

65. 

66 

78 

II 

36 

66. 

61 

77 

0 

48 

67. 

63 

78 

2 

45 

68. 

64 

80 

0 

45 

69. 

66 

81 

0 

44 

70. 

65 

79 

4 

42 

71. 

62 

79 

0 

46 

72. 

59 

75 

2 

48 

73. 

59 

75 

2 

48 

74. 

59 

77 

0 

48 

75. 

59 

73 

10 

42 

76. 

59 

64 

16 

45 

77. 

60 

69 

29 

27 

78. 

59 

68 

JO * 

27 

79. 

60 

75 

to 

45 

80. 

67 

82 

0 

43 

Bl. 

69 

83 

0 

42 

82. 

72 

87 

0 

38 

83. 

77 

91 

0 ' 

34 

84. 

77 

89 

0 

36 

85. 

82 

93 

0 

32 

86. 

89 

98 

0 

27 

87, 

91 

98 

6 

21 

88 . 

108 

112 

1 

12 

.89. 

71 

83 

6 

36 

90. 

76 

89 

0 

36 

• 

91. 

74 

86 

3 

36 
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92 

80 

90 

93. 

92 

100 

94. 

111 

115 

95. 

76 

88 

96. 

71 

80 

97. 

72 

85 

98- 

72 

84 

99. 

74 

87 

100. 

74 

84 

101. 

74 

84 

102. 

76 

88 

103. 

76 

86 

104. 

76 

88 

105. 

77 

87 

106. 

77 

88 

107. 

77 

86 

108. 

79 

88 

109. 

79 . 

90 

110. 

81 

91 

III. 

85 

94 

112. 

86 

94 

113. 

B6 

87 

114. 

87 

95 

115. 

92 

98 

116. 

97 

104 

117. 

98 

105 

118. 

99 ■ 

105 

119. 

101 

107 

120. 

101 

107 

121. 

103 

108 

122. 

no 

114 

123. 

112 

115 

124. 

74 

87 

125. 

85 

92 

126. 

92 

too 

127. 

86 

96 


The co-efficient of correlation 
F=0.9B 

Highly Significant at 0,01 level. 


5 

I 

0 

I 

18 

I 
5 
0 

II 
0 
I 

9 

1 

8 

4 

12 

10 

2 
4 
4 
7 
0 

, 6 
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S.D.=7.2 


30 

24 

10 

36 

27 

39 

36 

38 

30 

38 

36 

30 

36 

30 

33 

27 

27 

33 

30 

27 
24 

28 
24 
IB 
21 
20 
18 
18 
18 
15 
II 
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38 

21 

24 

29 
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41. 

97 

104 

0 

21 

42. 

67 

81 

2 

42 

43. 

71 

92 

0 

33 

44. 

86 

101 

0 

24 

45. 

90 

106 

0 

19 

46. 

8) 

86 

30 

9 

47. 

89 

97 

4 

24 

48. 

74 

90 

0 

35 

49. 

79 

86 

18 

21 

50. 

67 

77 

18 

30 

51. 

68 

92 

r 

42 

52. 

66 

79 

7 

39 

53. 

68 

82 

1 

42 

54. 

66 

81 

0 

44 

55. 

66 

78 

II 

36 

56. 

61 

75 

8 

42 

57, 

62 

76 

7 

41 

58. 

62 

78 

0 

47 

59. 

61 

77 

0 

48 

60. 

66 

76 

19 

30 

61. 

65 

79 

4 

42 

62. 

63 

78 

2 

45 

63. 

62 

70 

31 

24 

64. 

64 

76 

13 

36 

65. 

66 

78 

11 

36 

66. 

61 

77 

0 

48 

67. 

63 

78 

2 

45 

66. 

64 

80 

0 

45 

69. 

66 

81 

0 

44 

70. 

65 

79 

4 

42 

71. 

62 

79 

0 

46 

72. 

59 

75 

2 

48 

73. 

59 

75 

2 

48 

74. 

59 

77 

0 

48 

75. 

59 

73 

10 

42 

76. 

59 

64 

16 

45 

77. 

60 

69 

29 

27 

78. 

59 

68 

30 * 

27 

79. 

60 

75 

10 

45 

80. 

67 

82 

0 

43 

81. 

69 

83 

0 

42 

82. 

72 

87 

0 

38 

83. 

77 

91 

0 

34 

84. 

77 

B9 

0 

36 

85. 

82 

93 

0 

32 

86. 

89 

98 

0 

27 

87. 

91 

98 

6 

21 

88. 

108 

112 

1 

12 

-89. 

71 

83 

6 

36 

90. 

76 

89 

0 

36 

91. 

74 

86 

3 

36 
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92. 

80 

93. 

92 

94. 

112 

95. 

76 

96. 

71 

97. 

72 

98. 

72 

99. 

74 

100. 

74 

101. 

74 

102. 

76 

103. 

76 

104. 

76 

105. 

77 

106. 

77 

107. 

77 

I0B. 

79 

109, 

79 

no. 

81 

111. 

85 

112. 

B6 

113. 

86 

114. 

87 

115. 

92 

116. 

97 

117. 

98 

118. 

99 

119. 

101 

120. 

101 

121. 

103 

122. 

no 

123. 

112 

124. 

74 

125. 

85 

126. 

92 

127. 

86 


90 

100 

115 

SB 

80 

85 
64 

87 
84 
84 

88 

86 
88 

87 

88 
86 
88 

90 

91 
94 

94 
87 

95 
98 

104 

105 
105 
107 

107 

108 

114 

115 
87 
92 
100 
96 


The co-efflctent of correlation 
F=0,98 

Highly Significant at 0.01 level. 
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S.D.-7.2 


30 

24 

10 

36 

27 

39 

36 

38 

30 

3a 

36 

30 

36 

30 

33 

27 

27 

33 

30 ' 

27 
24 

28 
24 
18 
21 
20 
18 
18 
IB 
15 
II 

9 

38 

21 

24 

29 

W=*30,844 

S.D.--I0.0 




THE COEFFICIENT OF CORRELATION BETWEEN THE CORRECTED AND 
UNCORRECTED SCORES OF THE EXAMINEES SCORING TOTAL 
SCORE UP TO 30 IN SCIENCE APTITUDE TEST (i.e. LOW GROUP 
27% OF THE STRATIFIED PROPORTIONAL SAMPLE DRAW FROM 
THE TOTAL POPULATION OF EXAMINEES) 


No. 

Corrected Score 

Uncorrected Score 

Omitted 

Wrong res| 

1. 

29 

52 

4 

69 

2. 

25 

42 

32 

51 

3, 

19 

44 

6 

75 

4. 

16 

41 

9 

75 

S. 

15 

28 

58 

39 

6. 

13 

30 

8 

78 

7. 

13 

41 

0 

84 

e. 

10 

38 

3 

84 

9. 

9 

38 

6 

81 

10. 

9 

36 

14 

75 

II. 

8 

36 

5 

84 

12. 

12 

38 

9 

78 

13. 

19 

‘ 44 

6 

75 

14. 

19 

44 

’ 6 

75 

IS. 

23 

48 

' 2 

75 

16. 

26 

50 

3 

72 

17. 

29 

51 

8 

* 66 

18. 

• 12 

39 

5 

81 

19. 

15 

31 

46 

48 

20. 

22 

47 

3 

75 

21. 

22 

45 

II 

69 

22. 

23 

33 

62 

30 

23. 

27 

44 

30 

51 

24. 

28 

33 

77 

IS 

25. 

29 

52 

4 

69 

26. 

27 

52 

0 

73 

27. 

27 

50 

6 

69 

28. 

29 

53 

0 

72 

29. 

II 

35 

18 

72 

30. 

15 

34 

34 

57 

31. 

22 

48 

0 

77 

32. 

28 

40 

49 

36 

33. 

2 

33 

0 

92 

34. 

6 

36 

0 

89 

35, 

7 

36 

38 

87 

.36. 

16 

42 

5 

78 

37. 

18 

45 

0 

80 

38. 

18 

44 

3 

78 

39. 

18 

43 

7 

75 


300 
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40. 

19 

41. 

20 

42. 

21 

43. 

22 

44. 

23 

45. 

25 

46. 

25 

47. 

25 

48. 

28 

49. 

29 

50. 

29 

51. 

29 

52. 

27 

53. 

27 

54. 

29 

55. 

22 

56. 

29 

57. 

19 

58. 

18 

59. 

14 

60. 

14 

61. 

19 

62. 

9 

63. 

9 

64. 

9 

65. 

8 

66. 

24 

67. 

29 

68. 

24 

69. 

24 

70. 

25 

71. 

25 

72. 

27 

73. 

28 

74. 

30 

75. 

B 

76. , 

17 

77. 

IB 

78. 

19 

79. 

22 

80. 

23 

81. 

24 

82. 

26 

83. 

23 

84. 

8 

as. 

17 

86. 

17 

87. 

18 

88. 

29 

89. 

29 

90. 

29 


45 

2 

46 

1 

42 

20 

46 

7 

42 

26 

37 

52 

50 

0 

49 

4 

42 

41 

53 

0 

31 

88 

53 

0 

50 

6 

49 

10 

49 

16 

47 

3 

44 

26 

41 

IB 

43 

7 

41 

3 

41 

3 

35 

, 42 

38 

0 

37 

4 

17 

84 

35 

9 

35 

57 

50 

12 

50 

0 

49 

1 

50 

' 0 

50 

0 

49 

10 

51 

5 

54 

' 0 

9 

114 

44 

0 

44 

3 

40 

22 

36 

47 

48 

2 

49 

1 

50 

3 

47 

6 

36 

5 

43 

4 

44 

0 

39 

23 

53 

C 

56 

52 

1 


78 

78 

63 

72 

57 

36 

75 

72 

42 

72 

6 

72 

69 

66 

60 

75 

45 

66 

75 

81 

81 

48 

87 

84 

24 

81 

33 

63 

75 

75 

75 

75 

66 

69 

71 
3 

81 

78 

63 

42 

75 

75 

72 
72 
84 
78 
81 
63 
72 
69 
69 
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°l. 

27 

36 

62 

27 

92. 

26 

45 

68 

57 

93. 

25 

45 

20 

60 

94. 

24 

49 

1 

75 

95. 

24 

46 

13 

66 

96. 

22 

48 

0 

77 

97. 

21 

40 

28 

57 

98. 

17 

29 

60 

36 

99. 

17 

27 

68 

30 

100. 

17 

42 

8 

75 

101. 

16 

44 

0 

75 

102. 

16 

42 

5 

78 

103. 

16 

35 

33 

57 

104. 

16 

46 

0 

79 

105. 

15 

26 

66 

33 

106. 

14 

42 

0 

83 

107. 

14 

42 

0 

83 

108. 

II 

39 

2 

84 

109. 

II 

42 

0 

83 

no. 

II 

35 

18 

72 

III. 

II 

39 

2 

84 

112. 

7 

34 

10 

81 

113. 

3 

32 

6 

87 

114. 

2 

33 

42 

93 

115. 

1 

30 

8 

87 

116. 

0 

30 

23 

72 

117. 

1 

25 

28 

72 

118. 

6 

18 

71 

1 36 

119. 

6 

36 

0 

B9 

120. 

6 

30 

0 

89 

121. 

6 

36 

0 

89 

122. 

6 

22 

27 

69 

123. 

6 

28 

31 

66 

124. 

6 

25 

43 

57 

125. 

7 

36 

2 

87 

126. 

7 

35 

6 

84 

127. 

9 

37 

4 

84 

128. 

9 

39 

0 

87 

129. 

9 

36 

8 

81 

130. 

9 

36 

0 

87 

131. 

10 

39 

0 

86 

132. 

13 

38 

12 

75 

133. 

14 

28 

55 

42 

134. 

15 

42 

2 

81 

135. 

16 

43 

1 

81 

136. 16 18 

THE COEFFICIENT OF CORRELATION 

121 

0* =17.0 

<*“ w =581.30 
S.D.-24.I 

66 

yy=68.389 

<» 2 w =342.981 
S.D.= 18,5 


* =0.78 

Significant at 0.01 level. 



CORRELATION BETWEEN CORRECTED AND UNCORRECTED SCORES OF 
THE SELECTED AWARDEES ON THE SCIENCE APTITUDE TEST, YEAR 1967 


S.No. 

Corrected Score 

Uncorrected Score 

Omitted 

Wrong response 

1. 

86 


96 

0 

29 

2. 

97 


104 

0 

21 

3. 

88 


97 

1 

27 

4. 

81 


91 

4 

30 

5. 

115 


118 

0 

7 

6, 

102 


ioa 

2 

15 

7. ‘ 

no 


114 

0 

II 

8, 

112 


ns 

0 

10 

9. 

71 


84 

2 

39 

10, 

76 


88 

13 

24 

II. 

89 


98 

1 

26 

12. 

84 


94 

1 

30 

13. 

88 


97 

0 

29 

14. 

98 


105 

0 

20 

15. 

97 


104 

0 

21 

16. 

96 


103 

2 

20 

17. 

84 


102 

28 

23 

18. 

77 


82 

0 

15 

. 19. 

112 


115 

0 

10 

So¬ 

114 


117 

0 

8 

il. 

106 


‘ III 

0 

14 

22. 

105 


no 

1 

14 

23. 

102 


108 

0 

17 

24. 

67 


73 

34 

18 

25. 

92 

■t 

100 

0 

22 

26. 

80 


91 

0 

34 

27. 

69 


89 

1 

41 

28. 

98 


104 

4 

17 

29. 

92 


100 

0 

25 

30. 

77 


88 

3 

34 

31. 

92 


100 

0 

25 

32. 

24 


102 

0 

23 

33. 

88 


95 

8 

23 

34. 

86 


96 

0 

29 

35. 

93 


101 

1 

25 

36. 

84 


91 

13 

21 

37. 

77 


89 

0 

36 

38. 

81 


92 

0 

33 

39. 

85 


95 

0 

30 

40. 

78 


90 

0 

35 

41. 

86 


96 

0 

29 

42. 

83 


92 

5 

28 

'43. 

ea 


97 

0 

28 

44. 

84 


94 

0 

31 
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45. 

92 


100 


9 

26 

46. 

100 


106 


0 

9 

47. 

95 


103 


0 

22 

48. 

69 

* 

74 


36 

15 

49. 

91 


100 


0 

25 

50. 

[00 


106 


2 

17 

51. 

91 


99 


2 

24 

52. 

92 


100 


0 

25 

55. 

77 


89 


0 

36 

54. 

76 


38 


0 

37 

55. 

74 


87 


0 

38 

56. 

64 


78 


6 

41 

57. 

77 


89 


0 

36 

58. 

102 


108 


0 

17 

59. 

99 


105 


3 

17 

60. 

107 


111 


2 

12 

61. 

88 


97 


0 

28 

62. 

97 


103 


0 

21 

63. 

86 


36 


0 

29 

64. 

88 


96 


6 

23 

65. 

72 


85 


' 0 

40 

66. 

92 


100 


0 

25 

67. 

ni 


107 


9 

18 

68. 

88 


97 


0 

28 

69. 

97 


104 


9 

21 

70. 

94 


101 


2 

22 

71. 

NO 


114 


0 

11 

72. 

100 


106 


1 

18 

73. 

87 


96 


0 

27 

74. 

97 


103 


0 

22 

75. 

103 


108 


2 

15 

76. 

100 


106 


0 

19 

77. 

94 


100 


6 

19 

7B. 

102 


108 


0 

17 

79. 

68 


81 


6 

38 

80. 

115 


117 


1 

7 

81. 

98 


105 


0 

20 

82. 

65 


79 


- 0 

41 

83. 

86 


96 

1 

0 

29 

84. 

89 


98 


2 

26 

85. 

88 


97 


8 

28 

8 6 - 

84 


04 


0 

31 

87. 

87 


96 


3 

26 

88. 

91 


97 


11 

17 

89. 

87 


96 


2 

27 

90. 

92 


100 


0 

26 

91. 

98 


105 


0 

22 

92. 

98 


104 


3 

18 

93. 

102 


108 


0 

17 

94. 

95 


103 


6 

18 

95. 

74 


86 


3 

' 36 



305 


96, 

112 

97. 

109 

98. 

109 

99. 

100 

100. 

99 

101. 

99 

102. 

98 

103. 

80 

104. 

72 

105. 

no 

106. 

67 

107. 

90 

108 

69 

109. 

81 

110. 

80 

III. 

89 

112. 

84 

113. 

70 

114. 

95 

115. 

100 

116. 

81 

117. 

98 

118. 

112 

119. 

98 

120. 

76 

121. 

94 

122, 

91 

123. 

104 

124. 

93 

125. 

81 

126. 

100 

127. 

78 

128. 

92 

129. 

93 

130. 

78 

I3l. 

79 

132. 

93 

133. 

92 

134. 

67 

135. 

75 

136. 

70 

137. 

95 

138. 

89 

139. 

104 

140. 

82 

141. 

84 

142. 

80 

143. 

63 

144. 

85 

145. 

82 

146. 

75 


115 

0 

112 

3 

113 

1 

106 

0 

105 

2 

105 

3 

105 

0 

89 

10 

77 

33 

4 

1° 

73 

35 
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0 

73 

93 

13 

78 

88 

6 

92 

90 

10 

B6 

82 

14 

89 

99 

1 

84 

94 

1 

70 

78 

22 

68 

82 

0 

80 

21 

1 

58 

68 

26 

101 

107 

0 

97 

104 

1 

103 

108 

2 

89 

98 

0 

90 

103 

0 

76 

88 

0 

22 

99 

5 

102 

106 

6 

85 

95 

1 

109 

113 

0 

104 

109 

0 

87 

96 

2 

62 

67 

43 

91 

95 

19 

100 

106 

0 

77 

86 

II 

89 

97 

4 

93 

101 

0 

92 

95 

21 

69 

82 

3 


Tha coefficient of correlation 


r-0.97 


28 

20 

25 

20 

33 

15 

52 

21 

32 
IS 
35 

29 
31 

25 

19 

26 

30 
25 
43 

33 

31 
18 

20 

15 
27 
22 
37 
21 
12 
29 
12 

16 

27 
15 
II 
19 

28 
24 
24 

9 

40 



CORRELATIONAL TABLE 



Significant at 0.01 level 
























































PROJECT-7 


A RESEARCH STUDY BASED ON DISTRACTOR ANALYSIS k 
OF THE S.A.T. ITEMS 

Dr. K. N. Saxena 
S. K. Batra 

Problem: 

K.W 

Is it justifiable to apply the guessing factor formula S=R-? to cor- 

n-K 

red for guessing and chance factor in scoring of objective type test (i.e. S.A.T.)> 
consisting of multiple choice questions where 

S = Corrected Score 
R = the number of right responses 
W = the number of wrong responses 
n = the number of suggested responses for a single item 
k = the number of responses to be selected or marked for each item, 

The basic assumption involved in the application of the aforesaid formula 
for scoring is that all the wrong responses are equally attractive or equally 
likely to be selected. In order to observe the attractiveness of various detrac¬ 
tors and the difficulty level of each item (set in the compulsory as well as in the 
optional parts of the test, except mathematics) for low achievers, for mediocres 
and for high achievers, a detailed study has been reported in Appendix XX. 
Due to lackness of sufficient data, the aforesaid study has not been carried out 
in case of mathematics, the optional part of the test. 

The students were classified into groups of interval 20 marks each with 
respect to their scores obtained in the S.A.T. The groups have been formed 
on a six point scale ranging from 0—120. The middle class comprises the 
marks range 41 to 80. It is suggested to find the expected score of the student 
attempting the Science Aptitude Test purely on random basis at 99% level of 
confidence. 

Let X be a variable representing score on one item of the test. Therefore 
1 l • 3 

X takes the values 1 and —-- with probabilities -j and'—. Since the student 

gets 1 mark if he succeeds at the item and gets —- if he fails in an attempted 
item. 

Thetefore, the expected score at one item is zero, Since the test is com¬ 
posed of 275 homogeneous questions and a students who has attempted 125 
questions, his expected score is E(S) = E(Xi -f ■.+ Xi J6 ) where 


311 



312 


Xi.Xi 25 represent the scores on 1st, 2nd.and 125th item of the 

test, 

ElXiXJ=0 

V W-T 

V(S)=^ =42 (approximately) 

Since 125 is a large number of items, by Central Limit Theorem, 


125 


—0 


—. (is a normalvariate with mean zero and 
_ v'iL. S.D.-1) 

125 

Therefore S = 6.5X2.58 = 17 

« 

But in our present study we have taken the first group of those students 
who are scoring less than 20 marks. 


For the compulsory part of the test, it has been observed that in most of 
the questions the distractors arc not equally attractive for the lowest group. In 
case of the next lowest group (i.e. the 2nd group), the position is slightly better. 
But for the highest and next highest groups the tendency of the students is not 
to go in for guessing but omission. In most of the items of the compulsory 
part of the test e.g. item No. 3, 5, 56, 58, 59, 60, 61, 64, 65, 67, 68, 69, 70, 71, 
73, 74, and 75, the distractors are not equally attractive for the highest and 
next highest groups. The aforesaid set of items consists of all the rejected items 
based on the discriminative and difficulty levels. In some of the items only 
three out of the four choices are equally attractive, meaning thereby that one 
distractor is not functioning properly. It seems reasonable to expect that 
students possessing high calibre can easily spot out the correct response, while 
less able students mark the wrong answer, thinking it, to be predominently 
attractive. 


There is a marked variation in the % age of students choosing the right 
responses and the omissions committcJ for an item in the lowest, next lowest 
and the middle groups in both parts of the test. In the next highest and 
highest groups there. is no marked variation in the % age of choosing right 
response and omissions committed except in very few items. 

From the present study, it appears that an effort should be made to make 
the test more homogenous from the point of view of difficulty level of each item 
and by bringing up the gulf between th; various distractors within an item. 






~«« oV c TUf ATTRACTIVENESS OF VARIOUS DETRACTORS 

A W MSZS2& items op the compu^t p»t op 



Percent of total group of 300 ttudentt answenng correctly, 

n A 


Itam No.2Omit 
*A 
B 
C 
D 


S 

5 

21 

7 

12 


S 

4 

20 

3 

18 

50 


2 

16 

19 

2 

II 

50 


0 

39 

7 

0 

4 

50 


3 

44 

•I 

0 

2 

50 


]TL oi»“ ."»p **» ” m "” 1 


Item No.3 Omit 
A 
B 

• 

C 

*D 


6 

14 

7 

7 

18, 


6 

II 

4 

6 

23 

50 


2 

12 

2 

4 

30 

50 


2 

7 

0 

6 

35 

50 


3 

9 

0 

0 

38 


l « | 

;:1 .i T «i «~p “too ..«*.»» ■»'«*> 

4 L I 


Item No.4 Omit 
A 
*B 
C 
D 


5 

6 
21 
16 
2 


6 

6 

30 

8 

0 

50 


3 

3 

27 

13 

4 

50 


2 

2 

42 

4 

0 

50 


I, 

0 

46 

2 

l 


0 

50 

0 

0 

0 

50 


0 

4 

0 

0 

46 

50 


50 


0 

0 

50 

0 

0 

50 


53% 

19 

57 

13 

23 

188 

63% 

17 

17 

216 

43 

7 




27% 







314 


Item No,5 Omit 

3 

3 

1 

1 

2 

0 

10 

A 

12 

21 

20 

22 

25 

15 

115 

*B 

S 

14 

10 

18 

21 

34 

102 

C 

13 

S 

12 

3 

1 

1 

33 

0 

17 

4 

7 

6 

1 

0 

35 

Total 

50 

50 

SO 

50 

50 

50 


Percent of Total group of 300 students answering correctly. 


. 34% 

Item N 3.6 Omit 

3 

5 

0 

0 

0 

0 

8 

A 

II 

9 

II 

7 

2 

2 

42 

B 

10 

5 

l 

0 

0 

0 

16 

>:<C 

21 

29 

34 

43 

47 

48 

222 

D 

5 

2 

4 

0 

1 

0 

12 

Total 

50 

SO 

50 

50 

50* 

50 


Percent of total group of 300 students answering correrrly 


.... 74% 

Item No.7 Omit 

'3 

2 

0 

2 

0 

0 

7 

A 

10 

7 

5 

1 

0 

0 

24 

*B 

II 

23 

34 

45 

50 

50 

213 

C 

13 

II 

6 

2 

0 

0 

32 

D 

13 

7 

4 

0 

0 

0 

24 

Total 

50 

50 

50 

50 

50 

50 


Percent of total group of 300 students answering correctly 


... 71% 

Item No.8 Omit 

3 

4 

0 

1 

0 

0 

8 

A 

5 

4 

3 

7 

2 

0 

21 

B 

4 

1 

3 

0 

0 

0 

8 

*C 

27 

40 

44 

42 

48 

50 

251 

D 

II 

1 

0 

0 

0 

0 

12 

Total 

50 

50 

50 

50 

50 

50 


Percent of total group of 300 students scoring correctly,,,, 



.. 84% 

Item No,9 Omit 

0 

1 

0 

0 

0 

0 

| 

A 

4 

4 

5 

3 

2 

0 

18 


24 

25 

34 

41 

47 

49 

220 

C 

17 

13 

8 

4 

0 

1 

43 

D 

5 

7 

3 

2 

1 

0 

18 

Total 

SO 

50 

50 ' . 

50 

50 

50 


Percent of total group of 300 students scoring correctly,.., 



• 73 % 
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. Item No, 10 Omit 

A 


Percent of total group of 300 students scorfng correctly.. 


Item No. 11 Omit 

A 


Percent of total group of 300 students scoring correctly.. 


tem No-12, Omit 


of total group of 300 students scoring correctly.. 


Item No.13 Omit 


Percent of total group of 300 students answering correctly.. 


Item No. H Omit 
A‘ 


Percent of total group of 300 students answering correctly.. 
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Item No. 15 Omit 

5 

6 

0 

0 9 

0 

II' 

A 

16 

II 

B 

B 3 

2 

48 

B 

2 

1 

1 

0 0 

4 

4 

♦C 

11 

23 

41 

38 S6 

48 

207 

D 

16 

9 

0 

4 1 

0 

30 

Total 

50 

50 

50 

50 50 

50 


Percent of total group of 300 students answering correctly..... 


- 69% 

Item No.16 Omit 

5 

5 

0 

0 1 

0 

II 

*A 

13 

34 

37 

47 48 

50 

229 

B 

9 

4 

7 

2 1 

0 

23 

C 

9 

5 

6 

1 0 

0 

21 

D 

14 

2 

0 

0 0 

0 

16 

Total 

50 

50 

50 

50 50 

50 


Percent of total group of 333 students answering correctly,..,,. 


76% 

Item No, 17 Omit 

9 

6 

1 

0 0 

0 

16 

A 

8 

16 

7 

2 1 

0 

34 

B 

14 

a 

4 

6 4 

0 

36 

•c 

15 

17 

35 

42 45 

50 

204 

D 

4 

3 

3 

0 0 

0 

10 

Total 

50 

50 

50 

50 50 

50 


Percent of total group of 300 s 

tudents answering correctly. 


... 68% 

Item No.IB Omit 

6 

5 

5 

0 0 

0 

II 

A 

3 

4 

3 

0 0 

0 

10 

B 

7 

0 

7 

0 0 

1 

15 

C 

7 

4 

0 

1 0 

0 

12 

*D 

27 

37 

40 

49 50 

49 

252 

Total 

50 

50 

50 

50 50 

50 


Percent of total group of 300 students answering correctly.. 


.... 84% 

Item No.19 Omit 

6 

5 

0 

0 1 

0 

12 

*A 

20 

23 

21 

37 44 

49 

194 

B 

4 

3 

0 

0 1 

1 

9 

C 

15 

17 

27 

13 4 

0 

76 

D 

5 

2 

2 

0 0 

0 

9 

Total 

50 1 

50 

50 

50 SO 

50 



Percent of total group of 300 student! answering correctly.,.,.,..... 63% 








0 


Item No,20 Omit 
A 
B 
C 
*D 
Total 


6 

6 

23 

8 

7 

50 


5 

6 
II 

0 

28 

50 


0 

7 

10 

3 

30 

50 


0 

5 

5 

P 

39 

50 


0 

5 

0 

0 

45 

50 


Percent of total group of 300 students answering correctly.. 


Item No.2l Omit 
*A 
B 

/ 

C 

D 

Total 


5 

0 

4 

37 

4 

50 


5 

7 

2 

33 

3 

50 


0 

8 

8 

32 

2 

50 


3 

II 

3 

32 

I 

50 


18 

3 

28 

0 

50 


r .™« ot mi 

A fl * 

Item No.22 Omit 


•A 

B 
C 
D 

Total 

Percent of total group 

5 
13 


5 

12 

17 

8 

8 

50 


0 

23 

25 

2 

0 

50 


6 
22 
15 
5 
2 
50 

of 300 students answering correctly. 

2 6 


0 

25 

20 

5 

0 

50 


21 

25 

2 

0 

50 


Item No,23 Omit 
A 
B 

*C 

D 

Total 


6 

15 

II 

50 


7 

5 

7 

18 

13 

50 


4 

5 
2 
31 
8 
50 


7 

4 

24 

13 

50 


pafCMt 1 Ml «»»[>«' » a "“" r 


I 

0 

0 

49 

50 


4 
I 

34 

5 

50 


Item No.24 Omit 
*A 
B 
C 
D 

T«al 


I 

23 

II 
5 
10 
50 

nf total croup 


6 

32 

7 

2 

3, 

50 


0 

43 

4 

1 

2 
50 


0 

44 

4 

I 

2, 

50 


0 

33 

3 

14 

0 

50 


0 

31 

19 

0 

0 

50 


11 
30 
49 

12 


0 

3 

4 
37 
6 
50 


.0 

42* 

5 

3 

0, 

50 


60% 

14 

77 

23 

176 

10 


26% 

13 

134. 

191 

22 

10 

...45% 

24 

37 

24 

159 

56 


0 

■ 47 


2 

I 

0 

50 


53% 

7 

231 

33 

13 

16 


of 300 students answering correctly., 


77% 









Item No,25 Omit 


Percent of total group of 300 students answering correctly., 


Item No,26 Omit 


Percent of total group of 300 students answering correctly.. 


Item No.27 Omit 


Percent of total group of 300 students answering correctly.. 


Item No.28 Omit 


Percent of total group of 300 students answering correctly., 


Item No. 29 Omit 


Percent of total group of 300 students answering correctly., 


i 
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Item No.l 0 Omit 
A 
*B 
C 
D 

Total 


Item No. 31 Omit 
A 
f B 
C 
D 

Total 


4 

31 

13 

2 

0 

SO 


13 

14 
12 
10 
SO 


5 

26 

14 

2 

3 

50 


2 

16 

21 

5 

6 
SO 


3 

16 

24 

3 

4 
SO 


I 

II 

27 

7 

4 

40 


3 

a 

32 

3 

4 
50 


0 

7 

30 

4 

3 

50 


18 


Percent of total group of 300 students answering correctly 


Item No. 32 Omit I 

A 8 

B 10 

C 5 

*D 26 

Total SO 

Percent 

Item No. 33 Omit 4 

*A 10 

B 15 

C I? 

D 9 

Total 50 


0 

S 

I 

43 

50 


0 

I 

0 

0 

42 

50 


0 

3 

0 

0 

47 

50 


of total group of 300 students answering correctly, 


4 

2 

87 

41 

46 ' 

170 

1 

1 

12 

1 

1 

13 

50 

50 




.57% 




0 

0 

4 

6 

0 

53 

39 

48 

185 

4 

2 

34 

1 

0 

24 

50 

50 


correctly.. 


. W/, 

0 

0 

2 

0 

2 

14 

2 

0 

17 

0 

0 

6 

48 

48 

261 

50 

50 


; correctly., 




3 

1$ 

10 

15 

3 

50 


I 

23 

8 

15 

3 

50 


0 

31 

10 

9 

0 

50 


2 

36 

I 

6 

5 

50 


0 

35 

I 

4 

10 

50 


10 

154 

45 

62 

29 


Percent of total group of 300 students answering correctly., 


. 51 % 


Item No. 34 Omit 
A 
B 
C 

*D ' 
Total 

Perce 


3 

6 

15 

17 

9 

50 


4 

2 

6 

19 

99 

50 


0 

2 

8 

25 

15 

50 


2 

2 

5 

9 

32 

50 


0 

2 

I 

9 

38 

50 


0 

2 

0 

I 

47 

50 


9 

16 

35 

80 

160 


r.t of total group of 3C0 students answering correctly.. 


,53% 
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Item No. 35 Omit 

5 

3 

1 

0 

0 

0 

9 

A 

8 

5 

3 

0 

2 

0 

IS 

*8 

14 

18 

29 

36 

38 

49 

184 

C 

12 

20 

13 

10 

13 

1 

69 

D 

II 

4 

4 

1 

0 

0 

20 

Total 

50 

50 

50 

so 

50 

50 


Percent of total 

group of 300 students 

answering 

correctly..... 


.61% 

Item No. 36 Omit 

4 

4 

0 

0 

0 

0 

8 

*A 

13 

29 

40 

46 

47 

50 

225 

B 

4 

6 

2 

0 

0 

0 

12 

C 

19 

9 

5 

4 

2 

0 

39 

D 

10 

2 

3 

0 

1 

0 

16 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly. 

.75% 

Item No. 37 Omit 

5 

4 

1 

0 

0 

0 

10 

A 

14 

3 

4 

0 

2 

0 

23 

*B 

13 

31 

37 

47 

47 

49 

224 

C 

10 

3 

5 

0 

0 

0 

18 

D 

8 ‘ 

9 

3 

3 

1 

1 

25 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 306 students answering correctly.. 


.75% 

Item No. 38 Omit 

7 

9 

3 

1 

0 

0 

20 

A 

II 

5 

5 

2 

0 

0 

23 

*B 

8 

19 

32 

42 

49 

50 

200 

C 

18 

13 

5 

5 

1 

0 

42 

D 

6 

4 

5 

0 

0 

0 

15 

Total 

50 

50 

£0 

50 

50 

50 


Percent of the total group of 300 students answering correctly. 

1 

.67% 

Item No. 39 Omit 

6 

5 

1 

2 

0 

0 

14 

A 

8 

2 

1 

0 

0 

2 

13 

*B 

20 

38 

42 

47 

46 

48 

241 

C 

10 

3 

3 

0 

4 

0 

20 

D 

6 

2 

3 

1 

0 

0 

12 

Total 

50 

£0 

£0 

40 

50 

50 



Percent of the total group of 300 students answering correctly, 
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Item No. 40 Omit 
A 
B 
C 
*D 
Total 


Percent of the total group of 300 students answering correctly.. 


Item No. 41 Omit 
A 

C 

D 


Percent of the total group of 300 students answering correctly.. 


Item No. 42 Omit 
A 
*B 
C 
D 

Total 


Item No. 43 Omit 
■ A 
B 
*C 
D 

Total 


swerlng correctly.... 

. 

.79% 

0 

1 

0 

13 

6 

1 

1 

38 

12 

5 

1 

78 

32 

43 

48 

151 

0 

0 

0 

20 

50 

50 

SO 

. 50 % 


Item Noj 44 Omit 
A 
B 
C 
*D 
Total 


POTMt 9 f the total group of 100 stu dents answering correctly, 
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Item No. 45 Omit 

9 

7 

2 

0 

0 

1 

19 

A 

7 

3 

4 

1 

0 

0 

15 

B 

15 

7 

4 

1 

0 

0 

27 

*C 

12 

15 

27 

40 

48 

47 

189 

D 

7 

IB 

13 

8 

2 

2 

50 

Total 

30 

50 

50 

50 

50 

50 


Percent of the total group of 300 students 

answering eorreetly... 


.43% 

Item No. 46 Omit 

6 

5 

0 

0 

0 

0 

II 

A 

II 

5 

3 

0 

2 

0 

21 

*B 

5 

16 

23 

40 

48 

50 

182 

C 

5 

8 

7 

3 

0 

0 

23 

D 

23 

16 

17 

7 

0 

0 

63 

Total 

50 

50 

50 

50 

50. 

50 

50 

Percent of the total group < 

sf 300 students 

answering correctly... 

. 

.61% 

|tem No. 47 Omit 

7 

5 

0 

1 

0 

0 

13 

A 

18 

17 

11 

4 

0 

0 

30 

*B 

12 

13 

29 

44 

50 

50 

198, 

C 

6 

6 

5 

1 

0 

0 

18 

D 

7 

9 

5 

0 

0 

0 

21 

Total 

50 

50 

50 

so 

50 

so 


Percent 

of the total group of 300 students answering correctly.. 

Mil I'MIIIII 

||||Ih66% 

Item No, 48 Omit 

5 

5 

0 

0 

2 

0 

12 

A 

6 

4 

4 

3 

0 

0 

17 

B 

14 

6 

4 

4 

1 

0 

29 

*C 

II 

20 

28 

34 

38 

49 

180 

D 

14 

15 

14 

9 

9 

1 

62 

Total 

50 

50 

50 

50 

SO 

so 


Percent of the total group 

of 300 students answering correctly.., 


.40% 

Item No. 49 Omit 

9 

6 

1 

0 

0 

0 

16 

A 

6 

22 

21 

10 

3 

0 

62 

*B 

8 

II 

17 

36 

47 

49 

170 

C 

18 

5 

10 

2 

0 

0 

35 

D 

9 

6 

1 

0 

0 

1 

17 

Total 

50 

50 

50 

50 

50 

50 



Percent of the total group of 300 students answering correctly, 


57% 
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Item No. 50 Omit 

8 

6 

1 

0 

0 

0 

15 

A 

8 

9 

5 

1 

0 

0 

23 

B 

10 

10 

5 

6 

0 

0 

23 

*C 

14 

15 

25 

34 

50 

46 

186 

D 

10 

10 

14 

9 

0 

2 

45 

Total 

50 

50 

50 

SO 

50 

50 


Percent of the total group of 300 students answering correctly.... 


62% 

Item No. 5| Omit 

7 

4 

1 

3 

3 

0 

18 

A 

13 

14 

23 

24 

10 

1 

85 

*B 

12 

16 

15 

19 

2? 

42 

131 

C 

10 

12 

7 

0 

6 

2 

37 

D 

8 

4 

4 

4 

4 

5 

29 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly... 


.<4% 

Item No. 52 Omit 

6 

6 

2 

1 

2 

0 

17 

*A 

4 

16 

24 

44 

45 

48 

IB 1 

B 

6 

2 

4 

2 

0 

2 ' 

16 

C 

28 

IS 

9 

1 

2 

0 

55 

D 

6 

II 

11 

2 

1 

0 

31 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 3Q0 students answering correctly... 



Item- No. 53 Omit 

10 

II 

4 

2 

3 

0 

30 ' 

A 

10 

0 

4 

0 

1 

0 

15 

B 

II 

15 

20 

14 

3 

1 

64 

*C 

10 

20 

17 

32 

43 

49 

171 

D 

9 

4 

5 

2 ’ 

0 

0 

20 

Total 

so 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly,. 


.57% 

Item No. 54 Omit 

9 

7 

2 

2 

0 

0 

' 20 

A 

15 

17 

18 

3 

0 

2 

55 

*B 

12 

10 

16 

40 

49 

46 

173 

C 

10 

13 

9 

5 

1 

2 

40 


,D 4 3 5 0 0 0 12 

Total SO 50 50 . 50 50 50 

fsreint fifth* tffttl grouppf300 nstents answering correctly 
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Item No, 55 Omit 

A 

10 

6 

7 

4 

1 

2 

2 

0 

0 

1 

0 

0 

20 

13 

B 

10 

14 

10 

8 

1 

1 

44 

C 

7 

3 

3 

9 

2 

0 

17 

*D 

17 

22 

34 

38 

46 

49 

206 

Total 

50 

50 

SO 

50 

50 

50 



Percent of the total group of 300 students answering correctly. 


....69% 

Item No. 56 Omit 

10 

7 

1 

0 

0 

0 

IB 

A 

16 

7 

3 

5 

1 

0 

29 

B 

12 

17 

23 

9 

9 

5 

75 

C 

9 

5 

4 

7 

3 

2 

30 

+ D 

3 

41 

19 

32 

37 

43 

148 

Total 

50 

50 

59 

so 

50 

50 


Percent of the total group of 300 students answering 

correctly.,.. 


.... 49% 

Item No.57 Omit 

8 

4 

2 

0 

0 

0 

14 

A 

9 

7 

3 

1 

0 

0 

20 


9 

23 

35 

48 

50 

50 

215 

c 

12 

II 

5 

1 

0 

0 

29 

D 

12 

5 

5 

0 

0 

0 

22 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly,.,, 


... 72% 

Item No.58 Omit 

II 

10 

1 

0 

2 

0 

24 

A 

10 

16 

12 

6 

4 

3 

51 

B 

4 

6 

5 

0 

0 

0 i 

15 

*C 

21 

16 

31 

43 

44 

47 

202 

D 

4 

2 

1 

1 

0 

0 

S 

Total 

so 

' 50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly.., 


.... 67% 

Item No.59 Omit 

B 

3 

0 

0 

0 

0 

II 

A 

8 

9 

6 

7 

6 

1 

37 

B 

12 

6 

3 

1 

1 

0 

23 

*C 

20 

30 

41 

42 

43 

49 

225 

D 

2 

2 

0 

0 

0 

0 

4 

Total 

50 

50 

50 

so 

50 

50 


Percent of the totel group of 300 students answering correct ly, 

is leriieiM 

. 75% 
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Iterri No,60 Omit 

II 

5 

2 

0 

2 

0 

20 

A 

4 

7 

5 

12 

2 

2 

32 

*B 

13 

16 

12 

14 

10 

22 

87 

C 

14 

II 

1-7 

6 

1 

0 

49 

D 

8 

II 

14 

18 

35 

26 

112 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly. 


, 29% 

Item No.6l Omit 

9 . 

6 

0 

0 

1 

0 

16 

A 

10 

4 

1 

2 

0 

0 

17 

B 

3 

0 

0 

1 

0 

0 

4 

*C 

17 

28 

29 

30 

40 

49 

193 

D 

II 

12 

20 

17 

9 

1 

70 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly.... 


... 64% 

Item No.62 Omit 

II 

8 

0 

0 

0 

0 

19 

*A 

19 

32 

47 

48 

50 

50 

246 

B 

a 

4 

2 

1 

0 

0 

15 

C 

3 

5 

1 

1 

0 

0 

10 ‘ 

D 

9 

1 

0 

0 

0 

0 

10 

Total 

50 

50 

50 

50 

50 

so 


Percent of the total group of 300 students answering correctly.. 


.... 82% 

Item No.63 Omit 

10 

9 

0 

0 

0 

0 

19 

A 

9 

1 

1 

0 

0 

0 

II 

B 

7 

0 

0 

0 

0 , 

0 

7 

C 

4 

0 

5 

3 

2 

1 

21 

*D 

20 

34 

44 

47 

48 

49 

242 

Total 

50 

50 

50 

50 

50 

50 

. 81% 

Percent of the total group of JOU stuoen 

ts atisworlr 




Item No,64 Omit 

13 

9 

0 

0 

2 

1 

25 

A 

9 

5 

5 

0 

4 

II 

24 

B 

10 

7 

II 

1 

0 

0 

29 

*C 

II 

21 

32 

49 

44 

48 

205 

D 

7 

8 

2 

0 

0 

0 

17 

Total 

50 

50 

50 

50 

50 

50 

. 63% 

Percent of the total group 

of 300 studei 

its- answer! 











Item No.65 Omit 

13 

10 

326 

0 

0 

0 

0 

23 

A 

3 

1 

0 

0 

0 

0 

4 

B 

15 - 

3 

2 

0 

0 

0 

20 

C 

9 

7 

IS 

5 

3 

4 

43 

*D 

10 

29 

33 

45 

47 

46 

210 

Total 

50 

50 

50 

50 

SO 

O 

in 


Percent of the total group of 300 students answering correctly.... 


70% 

Item No.66 Omit 

12 

8 

0 

1 

0 

0 

21 

♦A 

2 

17 

25 

42 

49 

46 

1B1 

B 

18 

16 

16 

5 

0 

3 

58 

C 

7 

2 

2 

0 

1 

0 

12 

D 

II 

7 

7 

2 

0 

1 

28 

Total 

50 

50 

50 

50 

50 

50 


Percent of the total group of 300 students answering correctly..., 


... 60% 

Item No.67 Omit 

II 

8 

0 

1 

0 

0 

20 

A 

10 

19 

21 

« 

5 

1 

0 

56 

B 

17 

5 

3 

3 

0 

0 

28 

*C 

7 

14 

26 

41 

49 

50 

187 

D 

5 

4 

0 

0 

0 

0 

9 

Total 

50 

50 

50 

50 

50 

50 


Percent 

of the total group of 300 students answering correctly... 


.... 62% 

Item No.68 Omit 

13 

II 

1 

2 

1 

0 

28 

A 

4 

6 

6 

3 

7 

1 

27 

*B 

23 

24 

35 

44 

42 

49 

217 

C 

■ 10 

7 

5 

0 

0 

0 

22 

D 

0 

2 

3 

1 

0 

0 

6 

Total 

50 

50 

50 

so 

50 

50 


Percent of the total group of 300 students answering correctly.,. 


.72% 

Item No.69 Omit 

II 

II 

1 

4 

3 

0 

30 

A 

6 

6 

3 

5 . 

5 

3 

28 

B 

7 

14 

16 

25 

29 

21 

212 

C 

20 

16 

22 

13 

4 

4 

79 

*D 

6 

3 

8 

3 

9 

22 

51 

Total 

"50 

50 

SO 

50 

50 

50 


Percent of the total group of 300 students answering correctly., 


.17% 
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' Item No,70 Omit 

10 

12 

0 

3 

3 

0 

2$ 

A 

13 

16 

17 

6 

3 

1 

56 

B 

6 

3 

4 

1 

0 

1 

IS 

*C . 

7 

7 

9 

13 

21 

29 

86 

D 

M 

12 

20 

27 

23 

19 

115 

Total 

50 

50 

50 

50 

50 

50 

29% 

Percent of the total 




Item No.71 Omit 

7 

13 

6 

3 

2 

1 

32 

A 

6 

5 

it 

9 

3 

4 

38 

B 

19 

8 

10 

II 

7 

2 

57 

*C 

6 

IB 

18 

23 

36 

43 

144 

D 

12 

6 

5 

4 

2 

0 

29 

Total 

50 

50 

50 

50 

50 

50 

.. 48% 

Percent of the total group ol 

300 student! 





Item No.72 Omit 

7 

12 

3 

2 

2 

0 

26 

A 

14 

' 5 

18 

7 

2 

0 

46 

*B 

• 5 

10 

9 

29 

43 

48 

144 

C 

14 

16 

13 

6 

1 

2 

52 

D 

10 

7 

7 

6 

2 

0 

32 

Total 

50 

50 

50 

50 

50 

50 

.... 48% 

Percent of the total group of 300 students answering 

correctly.. 


Item No.73 Omit 

10 

12 

5 

5 

5 

0 

37 

A 

8 

II 

6 

4 

3 

1 

33 

B 

13 

4 

7 

4 

6 

4 

48 

*C 

to 

12 

19 

33 

35 

44 

154 

D 

9 

II 

13 

3 

1 

1 

38 

Total 

50 

50 

so 

50 

50 

50 

. 51% 

Percent of the total group 

of 300 stuaents answer 






13 


1 1 

5 

0 

42 

Item No.74 Omit 

. ’ 





33 

A 

6 

6 

to 

8 

3 

0 

B 

8 

5 

13 

6 

10 

0 

42 

C 

20 

17 

14 

5 

2 

0 

58 

*D 

7 

9 

9 

20 

30 

50 

125 

Total 

50 

so 

50 

50 

50 

50 


Percent of the totel group 

of 300 Stuaents answenr 
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Item No.75 Omit II 13 S 8 7 0 44 

♦A S 7 S 24 35 44 120 

8 3 5 7 5 I 0 21 

C 9 7 11 6 5 4 42 

D 22 18 22 7 2 2 73 

Total 50 50 50 50 SO 50 

Percent of the total group of 300 students answering correctly. 40% 




A STUDY TO CHECK THE ATTRACTIVENESS OF THE VARIOUS DISTAACTORS 
OF THE MULTI PLE-CHOICE QUESTIONS SET IN THE OPTIONAL PART 
(PHYSICS) OF THE SCIENCE APTITUDE TEST YEAR 1967. 
STUDENTS CLASSIFIED BY TOTAL TEST SCORE 


Responses 

Lowest 

0-20 

Next 

lowest 

21-40 

Middle 

41-60 61-80 

Next highest 

81-100 

Highest 

101-120 

Total 

Item No. 1 Omit 

0 

0 

0 

0 

0 

0 

0 

A' 

3 

1 

0 

0 

0 

0 

4 

B 

2 

2 

0 

0 

0 

0 

4 

*C 

20 

22 

25 

25 

25 

20 

137 

D 

0 

0 

0 

0 

0 

0 ' 

0 

Total 

25 

25 

25 

25 

25 

2° . 


Percent of the total 

group of 

145 students 

answering correctly. 


■■ 96% 


Item No.2 Omit 

0 

. 0 

1 

0 

0 

;o 

1 

*A 

16 

21 

23 

25 

25 

20 

130 

B 

2 

0 

0 

0 

0 

0 

2 

C 

6 

3 

1 

0 

0 

■ 0 

10 

D 

1 

1 

0 

0 

0 

0 

2 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students 

answering correctly.. 


.91% 


Item No.3 Omit 

0 

0 

1 

0 

0 

0 

1 

A 

4 

2 

1 

0 

0 

‘ 0 

7 

*B 

16 

22 

23 

25 

25 

20 

131 

C 

4 

1 

■ 0 

'■ 0 

0 

: Q 

5 

D 

1 

0 

. 0 

0 

0 

0 

1 

Total 

25 

25 ' 

25 

25 

25 

20 

1 



Percent of tha total group of I4Sstudents answering correctly,... 91% 


329 ' 
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Item No. 4 Omit 

1 

1 

1 

0 

0 

0 

3 

♦A 

13 

15 

18 

25 

23 

18 

113 

B 

5 

0 

0 

0 

2 

0 

7 

C 

2 

0 

2 

0 

0 

0 

4 

D 

4 

8 

4 

0 

0 

2 

IB 

Total 

25 

25 

25 

25 

25 

20 


' Percent of the total group of 145 students answering correctly. 


.79% 

Item No.5 Omit 

0 

0 

0 

1 

0 

0 

1 

A 

4 

2 

2 

0 

0 

0 

8 

♦B 

17 

18 

22 

22 

25 

20 

124 

C 

3 

4 

1 

2 

0 

0 

10 

D 

1 

1 

0 

0 

0 

0 

2 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students answering correctly, 


. 86% 

Item No.6 Omit 

1 

0 

0 

0 

0 

0 

1 

A 

5 

3 

1 

2 

0 

2 

13 

B 

2 

0 

0 

0 

0 

0 

2 

*C 

8 

15 

21 

21 

20 

18 

103 

D 

9 

7 

3' 

2 

5 

0 

26 

Total 

25 

25 

25 

25 

■25 

20 


Percent of the total group of 145students answering correctly., 


*»*» 72% 

Item No.7 Omit 

0 

0 

0 

1 

0 

0 

i 

A 

9 

6 

7 

9 

6 

3 

40 

B 

7 

8 

7 

1 

0 

0 

23 

C 

4 

3 

3 

2 

3 

1 

IB 

*D 

3 

8 

6 

12 

16 

16 

63 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students answering correctly.. 


.... 44% 

Item No.8 Omit 

1 

3 

1 

1 

0 

1 

7 

A 

9 

9 

10 

12 

5 

0 

45 

B 

4 

3 

2 

3 

4 

1 

17 

C 

0 

2 

2 

0 

0 

0 

4 

*D 

II 

8 

10 

9 

16 

18 

72 

Total 

25 

25 

25 

25 

25 

20 



P«rc«nt of th« total group of 145-students answering correctly.50% 
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Item No.9 Omit 

#A 

B 

C 

D 

Total 

Perce 

Item No. 10 Omit 
*A 
B 
C 
D 

Total 


2 

17 

0 

3 

3 

25 

f the t 
3 
2 

5 
9 

6 

25 


I 

21 

0 

3 

0 

25 

group 

1 

2 
12 
7 
3 

25 


I 

20 

1 

2 

1 

25 

15 scuci 
B 
5 

2 
7 
3 
25 


1 

22 

0 

2 
I 

25 


0 

21 

0 

I 

3 

25 


0 

19 
0 
0 
I 

20 


Percent of the total group of MS students answering correctly.. 


Item No.11 Omit 2 

A 8 

B 4 

«.C 9 

D 2 

Total 25 

Percent of the tota 
Item No. 12 Omit ® 

A 9 

«B 4 

C 5 

D 7 

Total 25 

Percent of the tot 
Item No. 13 Omit 0 

A 8 

B 3' 

*C 0 

D 8 

Total 25 


I 

6 

5 

'12 

I 

25 

■oup of I 

1 

16 

4 

1 

2 
25 

5 roup ol 

“ I 

'9 

0 

9 

* 

6 

25 


4 

120 

I 

II 


answering eorreetly.. 


.84% 

5 

4 

2 

23 

6 

4 

13 

32 

B 

9 

0 

36 

5 

3 v 

3 

34 

1 

5 

2 

20 

25 

25 

20 



• 22 % 
6 ‘ 


5 

1 

0 

0 

20 

'2 

2 

0 

0 

13 

16 

IB . 

25 

20 

100 

1 

2 

0 

6 

6 

25 

25 

25 

20 


tudents answering correctly. 



1 

0 

0 

0 

6 

15 

18 

21 

13 

92 

4 

1 

4 

4 

21 

0 

0 

0 

1 

B 

5 

6 

0 

2 

22 

25 

'25 

25 ' 

20 

- 

students 

snsWlng 

correctly. 


. 14% 

0 

J o 

0 

0 

'1 

6 

0 

b 

‘o 

24 

'0 

1 

4 

2 

10 

' 12 

19 

21 

*v 

18 

87 

1 

'2 

o 

0 

23 

25 

26 

25 

J 20 



Percent of the total group 145 students'answering cirrectly.. 


60° 
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Item No, |4 Omit 

0 

1 

2 

0 

0 

0 

3 

A 

3 

2 

1 

2 

1 

0 

9 

■ *B 

13 

12 

6 

6 

16 

IB 

71 

C 

7 

2 

10 

13 

4 

0 

36 

D 

2 

8 

6 

4 

4 

2 

26 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of MS students answering correctly... 


.... 49% 

Item No. 15 Omit 

2 

1 

2 

1 

0 

0 

6 

eA 

3 

9 

8 

15 

21 

19 

75 

B 

6 

1 

7 

6 

3 

1 

24 

C 

. 5 

S 

5 

2 

0 

0 

20 

D 

9 

6 

3 

1 

1 

0 

20 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students answering correctly.. 


.... 32% 

Item No. 16 Qmlt 

0 

2 

2 

2 

0 

0 

6 

A 

6 

4 

3 

8 

6 

4 

36 

B 

3 

2 

5 

2 

2 

0 

14 

#C 

6 

8 

3 

10 

10 

10 

47 

D 

10 

9 

7 

3 

7 

6 

42 

Total 

25 

25 

25 

25 

25 

20 


Percent of tht total group of 145 students answering correctly.,. 


.... 32% 

Item No.17 Omit 

0 

0 

1 

1 

0 

0 

2 

A 

2 

1 

0 

0 

0 

0 

3 

*B 

17 

20 

23 

23 

25 

20 

128 

C 

6 

4 

0 

1 

0 

0 

II 

D 

0 

0 

'1 

0 

0 

0 

II 

Total , 

25 

25 

25 

24 

25 

20 


Percent of the total group of 145 students answering correctly... 


.... 89% 

Item No, IB Omit 

1 

1 

4 

1 . 

0 

0 

7 

A 

13 

5 

2 

2 

1 

0 

23 

B 

4 

a 

10 

10 

4 

5 

41 

C 

3 

6 

4 

2 

3 

0 

18 

*D 

4 

5 

5 

10 

17 

15 

65 

Total 

25 

25 

25 

25 

25 

20 



Percent of the total group of 145 students answering correctly.39% 
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Item No. 19 Omit 
A 
B 

#C 

D 

Total 


1 

7 

8 
S 
4 
25 


6 

2- 

14 

2 

25 


2 

3 

0 

14 

6 

25 


2 

2 

0 

18 

3 

25 


0 

0 

I 

23 

I 

25 


0 

0 

0 

17 

3 

20 


Item No.20 Omit 
#A 
B 
C 
D 

Total 


Percent of the total group of 145 Students answering correctly., 

0 
25 


0 

19 

0 

3 

3 

25 


0 

22 

0 

3 

0 

25 


0 

24 

0 

I 

0 

25 


0 

0 

0 

25 


0 

25 

0 

0 

0 

25 


0 

26 

0 

0 

0 

20 


Percent of the total group of 145 Students answering correctly., 


Item No.21 Omit 
A 
#B 
C 
D 

Total 


4 

7 

4 

25 


5 

6 
8 
4 
I 

25 


8 

6 

4 

6 

I 

25 


I 

6 

14 

3 

I 

25 


0 

6 

16 

3 

■ 0 
25 


0 

I 

19 
0 
0 

20 


Percent of the total group 


of 145 Students answering correctly.. 


Item No. 22 Omit 
A 

C 

D 

Total 


4 

II 

0 

e 

2 

25 


2 

8 

4 

8 

3 

25 


6 
6 
4 
9 1 
9 
25 


4 

7 

12 

I 

25 


0 

2 

17 

6 

0 

25 


0 

1 

18 

I 

0 

20 




Item No.23 Omit 
A 
B 
C 
*D 
Total 


I 

8 

5 

6 
;s 

25 


4 

15 

2 

2 

2 

25 


3 
12 

4 
I 

5 

25 


3 
7 

4 
0 
II 
25 


0 

5 

3 

0 

17 

25 


6 

18 

II 

91 

19 

,. 63 % 
0 
135 
0 
7 
3 


94% 

16 

34 

65 

33 

7 

. 45% 
13 
32 
50 
44 
6 


0 

I 

I 

0 

18 

20 


35% 
II . 
48 
19 
9 

58 




40 % 
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Item No.24 Onr.lt 

2 

2 

3 

0 

0 

A 

5 

5 

5 

3 

* 

1 

B 

5 

5 

5 

5 

3 

*C 

9 

8 

7 

8 

7 

D 

4 

5 

5 

9 

14 

Total 

25 

26 

*25 

25 

25 

Percent of the total group of 145 students answering correctly. 

Item No.25 omit 

3 

4 

2 

1 

. 1 • 

A 

5 

10 

12 

6 

8 

B 

II 

3 

1 

1 

2 

*C 

6 

6 

6 

15 

13 

D 

0 

2 

4 

2 

1 

Total 

25 

25 

25 

25 

25 

Percent of the total group of 145 students 

answering correctly. 

Item No.26 Omit 

1 

3 

1 

1 

1 

A 

10 

14 

13 

8 

5 

B 

6 

5 

II 

7 

5 

,C 

2 

0 

0 

3 

1 

*D 

6 

3 

,0 

6 

13 

Total 

25 

25 

25 

25 

25 

Percent of the total group of J45 students 

answering correctly, 

Item No,27 Omit 

1 

4 

2 

0 

0 

,A 

5 

7 

9 

1 

1 

1 

9 

3 

1 

2 

2 

*C 

1 

2 

5 

II 

16 

D 

9 

9 

8 

II 

6 

Total 

25 

25 

25 

25 

25 

Percent,of the total gropp of 145 students answering correctly., 

Item No.28 Qmlt 

1 

1 

2 

2 

1 

A 

1 

2 

1 

4 

0 

*B 

1 

4 

4 

6 

14 

C 

1 

2 

0 

2 

0 

D 

21 

16 

18 

J! 

10 

Total 

?5 

25 

25 

25 

25 


Percent-of {fie total group of ,145 pt^enti entering correctly, 


o 

o 

i 

15 

4 

20 


0 

0 

I 

18 

I 

20 


0 

3 

I 

I 

IS 

20 


0 

I 

0 

IS 

4 

20 


0 

2 

18 

0 

•0 

20 


1 

2 
5' 

4 

37 

I 

4 

I' 

6< 

l( 


4' 


5 : 


3E 


7 

43 

3C 

7 

24 

17 

50 

47 

35 

7 

10 

46 

5 

76 


32' 
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Item No.29 Omit 
A 
B 
C 
*D 
Total 


6 

12 

6 

0 

25 


4 

4 

4 

5 

8 

25 


6 

8 

25 


0 

5 

3 

8 

9 

25 


2 

2 

0 

2 

19 

25 


0 

0 

0 

0 

20 

20 


Percent of the total group of 145 students answering correctly.. 


Item No.30 omit 
A 
*B 
C 
D 

Total 


1 

7 

II 

4 

2 
25 


1 
6 
16 

0 

2 
25 


2 

0 

23 

0 

0 

25 


0 

2 

?3 

0 

0 

25 


0 

0 

24 
0 
I 

25 


0 

0 

20 

0 

0 

20 


10 

24 

25 
29 
57 

. 39% 
4 
15 
117 

4 

5 


Item No.31 Omit 
A 
B 

#C 

D 

Total 


Percent of the total group of 145 students answering correctly. 81% 

2 0 0 0 5 

0 20 


I 

9 

4 

5 

6 

25 


0 

25 


3 

2 

17 

I 

25 


3 

1 

19 

2 

25 


0 

O' 

25 

0 

25 


19 

0 

20 


Item No.32 Omit 
A 
B 
*C 
D 

Total 


Percent of the total group of |45 students answering correctly.. 
3 2 4 2 1 


1 

12 

2 
7 
25 


3 

8 

10 

2 

25 


0 

15 

5 

I 

25 


I 

8 

16 

0 

25 


0 

4 

19 

I 

25 


0 

0 

t 

18 

I 

20 


15 

96 

9 

67% 

12 

5 

46 

70 

12 


Percent of the group of 145 students answering correctly. 49% 


Item No.33 Omit 
A 
B 
C 
#D 
Total 


3 

6 

7 

9 

0 

25 


2 

6 

2 

10 

5 

25 


3 

3 

2 

5 

12 

25 


1 
4 

2 
7 
II 
25 


0 

0 

I 

0 

24 

25 


0 

0 

2 

0 

18 

20 


9 

19 

16 

31 

70 


Percent of the group of 145 studenti'aiuwering correctly... 


49% 







Item No.34 Omit 

4 

2 

336 

2 

0 

0 

0 

8 

mA 

4 

5 

10 

17 

25 

20 

81 

B 

9' 

9 

6 

5 

0 

0 

29 

C 

5 

3 

5 

3 

0 

0 

16 

D 

3 

6 

2 

0 

0 

0 

II 

Total 

25 

25 

25 

25 

25 

20 


Percent of the group of 145 

students answering correctly. 


56% 

Item No.35 Omit 

3 

3 

5 

1 

1 

0 

13 

A 

2 

8 

4 

2 

0 

3 

23 

*B 

4 

6 

II 

16 

19 

19 

75 

C 

7 

5 

2 

1 

1 

0 

16 

D 

2 

3 

3 

5 

4 

1 

IS 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students answering correctly.,, 

ri • s« us lets <•* 

52% 

Item No.36 Omit 

4 

3 

3 

1 

0 

0 

II 

#A 

3 

5 

5 

12 

19 

16 

60 

B 

4 

2 

2 

2 

0 

1 

II 

C 

8 

8 

5 

2 

1 

0 

24 

D 

6 

7 

10 

8 

5 

3 

39 

Total' 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students answering correctly... 


42% 

Item No.37 Omit 

5 

3 

7 ‘ 

2 

0 

0 

17 

A 

10 

10 

9 

II 

4 

3 

47 

?• b 

5 

4 

5 

1 

0 

0 

15 

*c 

3 

8 

3 

10 

20 

17 

61 

D 

2 

0 

1 

1 

1 

0 

5 

Total 

25 

‘25 

25 

25 

25 

20 



Percent of the total group of 145 students answering correctly....... 42% 

Item No.38 Omit 4 4 7 2 0 0 17 

A532300I3 
B I 3 2 3 0 0 9 

*C 7 9 6 10 20 19 71 

D 8 6 8 7 5 I 35 

Total 25 25 25 25 25 20 


percent of the total group of 145 students answering correctly. 
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Item No,39 Omit 

4 

5 

6 

1 

0 

0 

16 

,:,A 

3 

7 

4 

II 

7 

12 

44 

B 

4 

4 

3 

3 

2 

0 

16 

C 

6 

3 

9 

4 

5 

0 

27 

D 

9 

6 

3 

6 

II 

8 

42 

Total 

25 

25 

25 

25 

25 

20 


Percent of the total group of 145 students 

answeiing correctly... 

. 

.. 30% 

Item No,40 Omit 

3 

5 

2 

2 

0 

0 

12 

A 

9 

9 

10 

5 

8 

1 

42 

B 

1 

3 

1 

1 

0 

0 

6 

C 

2 

0 

1 

0 

1 • 

0 

4 

(•D 

10 ' 

8 

II 

17 

16 

19 

81 

Total 

25 

25 

25 

25 

25 

20 


Percent of the group of 145 students answering correctly. 


.. 56% 

Item No.41 Omit 

3 

1 

1 

1 

1 

0 

7 ’ 

A 

3 

6 

1 

0 

Q 

0 

10 . 


8 

8 

10 

16 

16 

12 

70 

c 

9 

9 

10 

7 

8 

8 

51 

D 

2 

1 

3 

1 

0 

0 

7 

Total 

25 

25 

25 

25 

25 

20 


Percent of the group of H5 students answering correctly . 


... 49% 

Item No. 42 Omit 

3 

2 

1 

3 

3 

0 

12 

A 

3 

8 

2 

1 

2 

0 

16 


9 

8 

9 

9 

13 

16 

64 

c 

3 

1 

0 

1 

1 

0 

6 

D 

7 

6 

13 

II 

6 

4 

47 

Total 

25 

25 

25 

25 

25 

20 


Percent of the group of 145 students answering 

correctly.. 


.... 44% 

Item No.43 Omit 

7 

5 

4 

0 

0 

0 

16 

A 

3 

2 

2 

3 

0 

0 

10 

» 9 

2 

' 8 

8 

II 

22 

20 

71 

C 

5 

3 

1 

2 

1 

0 

12 

D 

8 

7 

10 

9 

2 

0 

36 

Total 

25 

25 

25 

25 

25 

. 20 


Percent of the group of 145 students answering correctly. 


. 49% 
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Item No,44 Omit 

7 

4 

2 

3 

0 

0 

16 

A 

6 

II 

II 

8 

3 

2 

41 

C 

5 

0 

2 

1 

0 

0 

8 

C 

3 

3 

3 

2 

0 

0 

II 

>vD 

4 

7 

7 

II 

22 

18 

69 

Total 

25 

25 

25 

25 

25 

20 


Foi cent of the croup of 145 students answering 

correctly.. 


... 48% 

Item No,45 Omit 

7 

4 

3 

1 

0 

0 

15 

A 

6 

5 

3 

1 

0 

0 

15 

B 

5 

7 

7 

4 

1 

1 

25 

'C 

3 

9 

12 

19 

24* 

19 

86 

D 

4 

0 

0 

0 

0 

0 

24 

Total 

25 

25 

25 

25 

25 

20 


Percent of the gioup ol 145 students answoilng correctly. 


... 60% 

Item No.46 Omit 

5 

4 

3 

2 

0 

0 

14 

A 

4 

5 

I 

4 

1 

0 

IS 

B 

11 

8 

6 

2 

3 

0 

30 

C 

4 

1 

1 

2 

1 

0 

9 

"D 

1 

7 

14 

15 

20 

20 

77 

Total 

25 

25 

25 

25 

25 

20 


Percent of the group of 145 students answering correctly. 


... 53% 

Item No.47 Omit 

6 

3 

3 

1 

0 

0 

13 

A 

5 

4 

3 

1 

1 

5 

19 

B 

5 

6 

7 

2 

3 

0 

23 

*C 

6 

8 

10 

17 

21 

14 

76 

D 

3 

4 

2 

4 

0 

1 

14 

Total 

25 

25 

25 

25 

95 

20 


Percent of the group of 145 students answering 

correctly. 


... 53% 

Item No.48 Omit 

6 

4 

2 

1 

0 

0 

13 

A 

3 

5 

2 

0 

0 

0 

10 

B 

6 

4 

5 

0 

0 

0 

15 

C 

4 

2 

2 

0 

0 

0 

8 

*D 

6 

10 

14 

24 

25 

20 

99 

Total 

25 

25 

25 

25 

25 

20 



Percent of the group of 145 students answering correctly, 


69% 
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Item No,'19 Omit 4 4 2 0 0 0 12 

A 13 8 S I C 0 29 

6 u S 4 ! 2 0 19 

*C I 7 10 19 21 20 79 

D2II 2 2 0 9 

Total 2! 25 2! 25 21 20 

Percent ol the group o( Hi slu<«its inswerlnj correctly min .. 54% 


I 

.tarn No.50 Omit 6 5 2 I 0 0 H 

A 3 3 5 I I 0 13 

t a 4 1 II 19 23 20 99 

C 7 ' 2 2 3 0 0 H 

D 5 7 5 ■ 2 I 0 20 

Total 25 25 25 25 25 20 


Percent of the group of MS students answering correctly... ® !o 



A STUDY TO CHECK THE ATTRACTIVENESS OF THE VARIOUS DETRACTORS 
OFTHE MULTIPLE CHOICE QUESTIONS SET IN THE OPTIONAL PART 


(BIOLOGY) OF THE SCIENCE APTITUDE TEST YEAR 1967, 

STUDENTS CLASSIFIED BY TOTAL TEST SCORE 


Item No, I Omit 

2 

0 

0 

1 

0 

0 

3 

A 

1 

1 

0 

1 

0 

0 

3 

*B 

IS 

20 

24 

21 

22 

10 

112 

C 

3 

3 

1 

1 

3 

0 

II 

D 

4 

1 

0 

1 

0 

0 

6 

Total 

25 

25 

25 

25 

25 

10 


Percent of total group of 135 students 

answering 

correctly.. 


79% 

Item No,2 Omit 

0 

0 

0 

0 

0 

0 

0 

A 

4 

0 

0 

0 

0 

0 

4 

*B 

14 

20 

23 

24 

25 

13 

116 

C 

2 

1 

0 

1 

0 

0 

4 

D 

5 

4 

2 

0 

0 

0 

II 

Total 

25 

25 

25 

25 

25 

10 


Percent of total group of 135 

studeits 

answering 

correctly. 

Me lie iiteil eei 

82% 

Item No.3 Omit 

4 

3 

4 

0 

0 

0 

II 

*A 

3 

5 

II 

12 

17 

10 

60 

B 

3 

3 

2 

6 

4 

0 

18 

C 

7 

6 

5 

7 

2 

0 

27 

D 

8 

a 

3 

0 

0 

0 

19 

Total 

25 

25 

25 

25 

25 

20 


Percent of total 

group of 135 students answering correctly. 

«% 

Item No.4 Omit 

2 

0 

0 

0 

2 

0 

4 

A 

1 

0 

1 

0 

0 

0 

2 

B 

14 

19 

18 

19 

17 

8 

95 

*C 

4 

3 

4 

3 

4 

2 

20 

D 

4 

3 

2 

3 

2 

0 

14 

Total 

25 

25 

25 

25 

25 

10 



Percent of total gtcup of IBS students answering correctly. . . H%‘ 


340 
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* 


Item No.5 Omit 

2 

0 

2 

0 

0 

0 

*A 

9 

14 

17 

19 

22 

9 

B 

7 

6 

4 

4 

0 

1 

C 

4 

2 

1 

2 

3 

0 

D 

3 

3 

1 

0 

0 

0 

Total 

25 

25 

25 

. 25 

25 

10 

Percent of total group of 135 

students answering 

correctly. 


Item No,6 Omit 

1 

0 

0 

0 

0 

0 

A 

0 

2 

3 

1 

0 

0 . 


5 

5 

9 

12 

23 

10 

C 

15 

15 

10 

12 

2 

0 

D 

4 

3 

3 

0 

0 

0 

Total 

25 

25 

25 

25 

25 

10 

Percent of total group of 135 students answering 

correctly. 


Item No.7 Omit 

0 

0 

0 

0 

0 

0 

A 

4 

2 

1 

0 

0 

0 

B 

7 

12 

12 

6 

9 

0 

C 

8 

1 

6 

1 

0 

0 

*D 

6 

10 

6 

IB 

16 

10 

Total 

25 

25 

25 

25 

25 

10 

Percent of total group of 135 students answering correctly.... 


Item No.8 Omit 

2 

0 

3 

0 

0 

0 

A 

2 

5 

2 

0 

0 

0 

*BT 

5 

12 

13 

21 

24 

10 

C 

10 

3 

4 

0 

1 

0 

D 

6 

5 

3 

4 

0 

0 

Total 

25 

25 

25 

25 

25 

10 

Percent of total group of 135 studens tanswering correctly. 


Item No.9 Omit 

1 

0 

0 

1 

1 

0 

A 

10 

8 

5 

1 

1 

0 

*B 

8 

9 

9 

17 

20 

10 

C 

2 

4 

5 

1 

3 

0 

D 

4 

4 

6 

5 

0 

0 

Total 

25 

25 

25 

25 

25 

10 


Percent of total group of [35 students answering correctly, 


4 

90 

22 

12 ■ 

7 

64% 

I 

6 
64 
54 „ 

10 

45% 

0 

7 

46 

16 

66 

. 47% 

5 

9 

B5 

IS 

18 

... 60% 
3 

25 

73 

15 

19 


51 % 








Item No, 10 Omit 

0 

0 

2 

0 

0 

A 

1 

0 

1 

0 

0 

*B 

13 

21 

19 

25 

25 

C 

7 

3 

3 

0 

0 

D 

4 

1 

0 

0 

0 

Total 

25 

25 

25 

25 

25 

percent of tocz.1 group of 135 students 

answering 

correctly. 

Item No. II Omit 

1 

1 

1 

0 

0 

*A 

8 

17 

21 

20 

24 

B 

0 

2 

1 

1 

0 

C 

If 

1 

1 

2 

1 

D 

5 

4 

1 

2 

0 

Total 

25 

28 

25 

25 

25 

Percent 

of total group of 135 

students answering correctly,., 

Item No. 12 Omit 

2 

3 

3 

2 

0 

A 

4 

4 

10 

2 

4 

B 

13 

2 

1 

0 

. 0 

*C 

3 

12 

7 

18 

18 

D 

3 

4 

4 

3 

3 

Total 

25 

25 

25 

25 

25 

Percent of total group of 135 Students answering 

correctly 

Item No. 13 Omit 

2 

0 

0 

0 

0 

A 

4 

2 

3 

0 

0 

B 

1 

2 

2 

0 

0 

*C 

II 

16 

22 

25 

25 

D 

7 

5 

1 

0 

0 

Total 

25 

22 

25 

25 

25 

Percent of total group of 135 Students 

answering 

correctly,, 

Item No. 14 Omit 

0 

0 

2 

o 

n 

A 

8 

7 

2 

4 

u 

0 

*B 

II 

15 

19 

20 

25 

C 

2 

3 

1 

0 

0 

D 

4 

1 

| 

I 


Total 

25 

25 

25 

1 

25 

0 

25 


0 

0 

10 

0 

0 

10 


0 

10 

0 

0 

0 

10 


0 

0 

0 

1° 

0 

10 


0 

0 

0 

10 

0 

10 


0 

0 

10 

0 

0 

10 


2 

2 

113 

13 

5 

80% 

3 

100 

4 
16 
12 


70% 

10 

24 

16 

68 

17 


< 8 % 

2 

6 

5 

109 

13 


75% 

2 

21 

99 

6 

7 


Percent of total group of 135 


Students answering correctly, 


70% 








343 


Item No, 15 Omit 

0 

1 

1 

0 

0 

0 

2 

A 

5 

1 

3 

1 

2 

0 

U 

5 

3 

1 

2 

2 

0 

0 

8 

*C 

6 

4 

10 

15 

14 

10 

59 

D 

II 

IB 

9 

7 

9 

0 

54 

Total 

25 

25 

25 

23 

25 

10 


Percent of the^total group of 135 students answering correctly,. 



... 42% 

Item No. 16 Omit 

0 

0 

2 

1 

0 

0 

3 

A 

4 

1 

4 

1 

1 

0 

II 

B 

5 

4 

2 

2 

1 

0 

14 

«C 

3 

6 

8 

9 

12 

5 

43 

D 

13 

14 

9 

12 

11 

5 

46 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly,., 



... 30% 

Item No, 17 Omit 

0 

0 

1 

1 

1 

0 

3 

A 

1 

3 

3 

3 

3 

1 

14 

*B 

9 

8 

9 

13 

18 

8 

65 

C 

10 

5 

6 

4 

1 

1 

29 

D 

5 

9 

6 

4 

2 

0 

26 

Total 

25 

23 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly.., 

.. 


... 46% 

Item No. 18 Omit 

1 

0 

0 

0 

1 

0 

2 

A 

5 

7 

15 

14 

15 

8 

64 

B 

12 

12 

10 

II 

8 

1 

54 

C 

5 

3 

0 

0 

0 

0 

8 

D 

2 

3 

0 

0 

1 

1 

7 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 ^students 

answering correctly.., 



... 45% 

Item No. 19 Omit 

0 

0 

0 

0 

0 

0 

0 

*A 

14 

19 

23 

21 

25 

10 

112 

B 

4 

1 

1 

2 

0 

0 

8 ' 

C 

4 

4 

0 

2 

0 

0 

10 

D 

3 

1 

1 

0 

0 

0 

5 

. Total 

25 

25 

25 

25 

25 

10 



Percent of total group of 135 student answering correctly...... 79% 
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Item No. 20 Omit 
♦A 
E 
C 
D 

Total 


0 

6 

II 

3 

5 

25 


0 

B 

12 

2 

3 

25 


II 

5 

I 

7 

25 


I 

17 

6 

0 

I 

25 


0 

24 
I 

0 

0 

25 


Percent of total group of 135 students answering correctly., 


0 

10 

0 

0 

0 

10 


2 

76 

35 

6 

16 


54% 


Item No.21 Omit | I 

* A B 12 

B 6 3 

C 2 4 

D 6 s 

Total 25 25 


4 0 0 7 

17 22 10 83 

1 0 0 |6 

I 0 o 9 

1 3 o 20 

25 25 10 


Percent of total group of 135 «u lent* answering correctly, 


Item No,22 Omit 0 0 

A 3 0 

B 4 3 

C I o 

17 22 

Total 25 25 


0 

I 

3 

I 

20 

25 


0 

0 

0 

0 

25 

25 


0 

0 

0 

0 

25 

25 


0 0 

0 4 

0 10 

0 2 

10 ||9 

10 


Percent of total group of 135 students answering eerily 


04% 


liem No, 23 Omit o 

A 4 

• B 7 

*C 8 

D 6 

Total 25 

Percent of total group of 1 35 


2 2 
4 2 

7 5 

10 19 

2 4 

, 25 25 

students answering 


0 0 0 

1 ‘ 0 

4 0 0 

19 22 |0 

I 2'0 

25 25 |o 

correctly. . 


4 

12 

23 

81 

15 

57 % 







345 


Item No.24 Omit 

1 

1 

2 

1 3 

0 

. a 

A 

7 

6 

2 

0 1 

0 

16 


7 

1 

4 

9 10 

9 

*40 

C 

2 

9 

12 

10 2 

0 

35 

D 

6 

8 

5 

5 9 

1 

36 

Total 

25 

25 

25 

25 25 

10 


Percent of total group of students answering correctly.. 


.... 28% 


Item No.25 Omit 

3 

2 

3 

0 2 

0 

10 

A 

2 

4 

0 

1 0 

1 

8 

B 

5 

6 

8 

5 14 

7 

45 

C 

4 

1 

4 ' 

0 0 

0 

9 

D 

II 

12 

10 

19 9 

2 

63 

Total 

25 

25 

25 

25 25 

10 


Percent of total group of students answrlng correctly. 


... 32% 


Litem No.26 Omit 

4 

3 

3 

2 

0 

0 

12 

A 

7 

2 

3 

2 

3 

1 

18 

B 

6 

7 

4 

3 

1 

1 

22 

C 

5 

6 

7 

4 

0 

0 

22 

»D 

3 

7 

B 

14 

21 

8 

61 

, Total 

25 ' 

25 

25 

25 

25 

20 


Percent of total group of 135 students answering correctly. 


.... 43% 


Item No.27 Omit 

2 

3 

3 

1 

0 

0 

9 

A 

5 

2 

3 

2 

3 

1 

16 

*B 

8 

10 

13 

16 

20 

9 

76 

C 

4 

2 

2 

3 

0 

0 

II 

D 

6 

8 

4 

3 

2 

0 

23 

Total 

25 

25 

25 

25 

25 

10 



Percent of the total group I3S students answering correctly. 


54% 







346 


Item No.28 omit 0 0 2 13 0 6 

*A 3 8 7 M 10 9 SI 

B 6 S 7 6 6 I 31 

C 10 7 7 4 4 0 32 

D 6 S 2 0 2 0 IS 

Total 25 25 25 25 25 10 

Percent of total group of 135 stuJents answering correctly... 36° 


Item No.29 Omit 4 2 I 3 I 0 h 

“A 15 17 16 17 22 8 95 

B 2 4 2 0 I 2 II 

C 3 I 5 2 0 0 II 

D I I I 3 I 0 7 

Total 25 25 25 25 25 10 

Percent of the total group of 135 students answering correctly,..... 67% 

Item No,30 Omit 0 0 j 0 0 0 I 

A 7 2 3 3 3 0 18 

B 2 7 7 4 I 2 23 

*C II 9 6 9 14 7 56 

D 5 7 8 9 7 I 37 

Tata I 25 25 25 25 25 10 

Percent of the total group of 135 students answering correctly,....... 40% 

Item No.31 Omit — — I 0 0 0 I 

A I 10 10 0 3 

B 4 4 3 0 2 0 13 

C 13 6 3 0 I 0 23 

7 14 18 24 22 10 95 

Total 25 25 25 25 25 10 

Percent of the total group of 135 Students answering correctly.67% 







Item No. 32 Omit 

2 

0 

347 

0 

0 

0 

0 

2 

>:< A 

2 

8 

14 

9 

18 

10 

61 

8 

14 

7 

7 

12 

4 

0 

44 

C 

6 

2 

! 

1 

0 

0 

10 

D 

1 

8 

•3 

3 

3 

0 

.18 ' 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly,. 


... 43% 

Item No. 33 Omit 

2 

2 

0 

0 

0 

0 

4 

*A 

11 

II 

12 

18 

23 

10 

85 

B 

0 

3 

5 

0 

1 

0 

9 

C 

9 

3 

4 

3 

1 

0 

20 

D 

3 

6 

4 

4 

0 

0 

17 

Total 

25 

25 

25 

25 

25 

10 



Percent of the total group of 135 students answering correctly. 60% 


Item No. 34 Omit 

2 

0 

'l 

0 

0 

0 

3 

A 

2 

1 

3 

0 

0 

0 

6 

B 

5 

1 

3 

1 

0 

0 

10 

C 

1 

9 

1 

1 

1 

o - 

13 

D 

15 

14 

17 

23 

24 

10 

103 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly... 


• 73% 

tern No. 35 Omit 

2 

0 

| 

0 

0 

0 

3 

A 

5 

1 

1 

1 

0 

0 

8 


5 

II 

18 

20 

25 

10 

89 

C 

6 

II 

3 

4 

0 

0 

24 

D 

7 

2 

2 

0 

0 

0 

II 

Total 

25 

25 

25 

25 

25 

25 

10 

Percent of the total group of 135 students answering correctly... 


■ 63 % 

Item No. 36 Omit 

1 

0 

2 

0 

0 

0 • 

3 

A 

6 

1 

1 

0 

0 

0 

8 

*B 

14 

19 

1 

25 

25 

10 

94 

C 

2 

5 

1 

0 

0 

0 

8 

D 

2 

0 

20 

0 

0 

0 

22 

Total 

25 

25 

25 

25 

25 

(0 


Percent of the total group of 135 students answering correctly... 


. 66% 









348 


Item No. 37 Omit 

3 

0 

2 

0 

0 

0 

5 

A 

1 

1 

1 

0 

0 

0 

3 

B 

2 

. 4 

0 

0 

0 

0 

0 

. c 

4 

4 

0 

0 

0 

0 

8 

aD 

15 

16 

22 

25 

25 

10 

113 

Total 

25 

25 

25 

25 

25 

10 


Percent of die total group of I3S students 

answering correctly... 


>2 

o 

03 

Item No. 38 Omit 

1 

1 

2 

0 

0 

0 

4 

-•.A 

12 

20 

20 

21 

25 

10 

III 

13 

4 

4 

0 

0 

0 

0 

5 

C 

4 

1 

0 

0 

0 

0 

5 

D 

4 

2 

3 

1 

0 

0 

10 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly .. 


. 78% 

tem No. 39 Omit 

2 

0 

2 

0 

0 

0 

4 

A 

7 

5 

3 

1 

0 

0 

16 

*8 

8 

, 14 

20 

23 

25 

10 

100 

C 

5 

3 

0 

0 

0 

0 

8 

D 

3 

3 

0 

1 

0 

0 

7 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly.... 


.... 70% 

Item No. 40 Omit 

1 

0 

1 

0 

0 

0 

2 

*A 

6 

12 

15 

II 

15 

9 

68 

B 

6 

5 

0 

1 

0 

0 

12 

« C 

1 

1 

0 

0 

0 

0 

2 

D 

II 

7 

9 

13 

10 

1 

51 

Total 

25 

25 

25 

25 

25 

10 


Percent of the total group of 135 students answering correctly..,. 


.... 43% 

Item No.41 Omit 

1 

0 

3 

0 

1 

0 

5 

A 

9 

12 

5 

10 

5 

1 

42 


II 

6 

14 

12 

18 

9 

70 

c 

2 

4 

1 

1 

0 

0 

8 

D 

2 

3 

2 

2 

1 

0 

10 

Total 

25 

25 

25 

25 

25 

10 



Percent of the total group of I3S students answering correctly. 


49% 
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Item No, 42 Omit 3 I 2 0 3 I 10 

r.A 6 5 14 14 9 2 50 

B 8 3 2 I 0 0 14 

C 4 10 3 4 3 0 24 

D 4 6 4 6 10 7 37 

Total 25 25 25 25 25 10 

Percent of the total group of 135 students answering correctly. 35% 

Item No- 43 Omit 3 2 5 0 3 0 13 

•iiA 3 9 8 8 13 7 48 

B 7 6 2650 28 

C 4 2 3 I 0 0 -10 

D 8 4 7 10 4 3 36 

Total 25 25 25 25 25 10 

Percent of the total group of 135 students answering correctly.39% 

Item No. 44 Omit 3 2 4 0 0 0 9 

t.A 3 5 6 12 22 8 56 

B 6 6 6 I 0 0 19 

C 4 6 6 9 I 2 28 

D 9 6 3 3 2 0 23 

Total • 25 25 25 25 25 10 

Percent of the total group of 135 studentsjanswering correctly. 39% 

Item No-45 Omit 3 0 4 0 2 I 10 

i.'iA 13 10 13 15 20 9 BO 

B * 2 4 I I 0 0 8 

C- I 6 4 2 2 0 |4 

D 4 4 3 7 I 0 23 

Total 25 25 25 25 25 10 

Percent of the total group of 135 students answering correctly. £6% 

Item No. 46 Omit 2 0 3 0 10 6 

#A 6 9 II 15 22 10 73 

B 4 9 5620 26 

C 9 3 I 3 0 0 16 

D -4 4 5 I 0 0 14 

Total 25 25 25 -25 25 10 

Percent of the total group of 135 studants answering correctly..,,,.,,.,.,.. 51% 
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Item No, 47 Omit 3 

A 7 

6 4 

C 7 

D 4 

Total 25 


1 2 0 2 

10 14 14 |9 

6 5 4 | 

? 263 
I 2 I 0 

25 25 25 25 


Plfcsnt of the total group of 135 students answering corrrctly, 
Item No. 43 Omit 2 I 2 q q 

A 7 7 6 3 ,2 

B « 4 3 10 7 

C 5 8 9 7 6 

D 7 s 5 S 0 

Total 25 25 25 25 25 


Pei cent of the total S ro ip of IJ 5 ^cmlciil 


s ant',verity correctly, 


Item No, 49 Omit 2 | 

A 2 3 

B 3 5 

C |2 14 

D 6 2 

Total 25 25 


3 I 
7 8 
5 3 
9 0 
I 13 
25 25 


0 

8 

0 

17 

0 

25 


. Percent of tho total group of 135 students answering conectly, 
Item No,50 Omit 2 2 4 | | 

A 3 4 S 0 0 

B 8 , 14 12 23 24 

C 6 2 3 0 0 * 

D 6 3 I I 0 

Total 25 25 25 25 25 

Percent of the total group of 135 students answering correctly.., 


0 

10 

0 

0 

0 

10 


0 

10 

0 

20 

0 

10 


0 

5 

0 

5 

0 

10 


0 

0 

10 

0 

13 

10 


8 

74 

20 

25 

8 

52% 

5 

45 

28 

35 

22 


32% 


7 

33 

16 

57 

22 


23% 

10 

12 

91 


64% 







A STUDY TO CHECK THE ATTRACTIVENESS OF THE VARIOUS DIS- 
TRACTORS OF THE MULTIPLE CHOISE QUESTIONS SET IN THE OPTIONAL 
PART (CHEMISTRY) OF THE SCIENCE APTITUDE TEST YEAR 1967- 

STUDENTS CLASSIFIED BY LOTAL TEST SCORE 


Responses 

Lowest 

Next 

lowest 

21-40 


Middle Next highest 

Highest 

\ 

Total 


0-20 * 

41-60 

61-00 

81-100 

101-120 


Item No. 1 Omit 

2 

1 

0 

0 

0 

0 

3 

A 

7 

4 

1 

1 

0 

0 

13 

B 

4 

1 

0 

0 

0 

0 

5 

C 

2 

Q 

2 

0 

0 

6 

12 

■'iD 

14 

2! 

21 

38 

30 

30 

154 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent 

of the total group of 187 students answering correctly.. 


.82% 

Item No. 2 Omltt 

0 

2 

0 

3 

1 

2 

8 


' 8 

9 

4 

13 

6 

22 

62 

B 

9 

II 

13 

13 

14 

4 

64 

C 

6 

6 

4 

8 

7 

0 

31 

D 

6 

7 

3 

2 

2 

2 

22 

Total 

28 

35 

24 

39 

30 

30 

187 

Persent of the total group of 187 students answering 

correctly.. 


• v ...33% 

tern No, 3 Omltt 

3 

5 

1 

3 

3 

0 

15 

A 

2 

1 

4 

0 

2 

1 

10 

B 

7 

17 

10 

12 

4 

0 

50 

C 

IS 

a 

4 

4 

1 

0 

32 

#D 

2 

4 

5 

20 

20 

29 

80 

Total 

29 

35 

24 

3/ 

30 

30 

187 

Percent 

of the total group of 187 students answering 

correctly.. 


- 43% 

Item No. ‘4 Omltt 

1 

4 

0 

2 

I 

1 

9 

#A 

13 

16 

15 

18 

10 

20 

92 

B 

1 

4 

3 

9 

6 

1 

24 

C 

II 

5 

6 

2 

1 

0 

25 

D 

3 

6 

0 

8 

12 

8 

37 

Total 

29 

35 

■ 24 

39 

30 

32 

187 


Perwnt of the total group of 187 students answering correctly ■ M M«* 49% 

! 351 
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Item No. 5 Omit 

0 

1 

0 

1 

0 

0 

2 

A 

5 

5 

£ 

3 

2 

1 

. 22 

B 

5 

12 

1 

2 

2 

0 

22 

C 

7 

5 

1 

0 

0 

0 

13 

ivD 

12 

12 

16 

33 

26 

29 

128 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total group of 187 students answering correctly... 


.... 68% 

Item No, 6 Omit 

0 

0 

0 

3 

1 

0 

4 

A 

3 

1 

0 

3 

1 

0 

8 

B 

B 

10 

7 

3 

1 

0 

29 

*C 

(.12 

18 

7 

II 

19 

25 

90 

D 

6 

a 

10 

19 

8 

5 

56 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total group of 167 students 

answci ing correctly... 


... 48% 

Item No. 7 Omit 

0 

0 

0 

0 

0 

0 

0 

A 

8 

9 

1 

0 

0 

0 

18 

B 

14 

9 

7 

4 

3 

1 

38 

*C 

S 

12 

11 

31 

27 

29 

117 

D 

2 

5 

3 

4 

0 

0 

14 

Total 

29 

35 

24 

39 

30 

30 

187 

t Percent of the total group of 187 students answering correctly... 


... 62% 

Ijem No. 8 Omit 

1 

0 

0 

0 

0 

0 

1 

A 

7 

8 

7 

3 

2 

0 

27 

tiB 

8 

21 

16 

36 

28 

30 

139 

C 

6 

4 

1 

0 

0 

0 

II 

D 

7 

2 

0 

0 

0 

2 

9 

Total 

29 

35 

24 

39 

30 

30 

IB7 

Percent of the total group of 187 stndcnts Answering correctly... 


... 74% 

Item No. 9 Omit 

1 

3 

0 

1 

0 

| 

6 

A 

6 

4 

2 

2 

0 

0 

14 

B 

2 

2 

2 

0 

2 

0 

8 

*C 

18 

23 

19 

35 

23 

28 

151 

D 

2 

3 

I 

1 

0 

I 

8 

Total 

29 

35 

24 

39 

30 

30 

187 


Percent of the total group of 187 students answering correctly, 
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Itc n No. 10 Omit 

1 

0 

0 

0 

0 

0 

l 

A 

6 

8 

4 

3 

2 

2 

25 

B 

7 

6 

2 

2 

0 

0 ‘ 

17 

C 

S 

7 

4 

4 

2 

1 

26 

.'rO 

7 

14 

14 

30 

26 

27 

118 

Total 

29 

35 

24 

39 

30 

30 

1 187 

Percent of the total group of 137 students answering correctly,.,, 


. 63% 

Item No. It Omit 

0 

0 

0 

0 

9 

0 

4 ’ 

A 

II 

10 

10 

II 

5 

3 

59 


S 

14 

5 

19 

19 

27 

. 89 

C 

5 

3 

2 

4 

2 

0 

16 

D 

8 

8 

7 

5 

4 

0 

32 

Toul 

27 

35 

24 

39 

30 

30 

107 

Porccnt of the total group of 167 students answering correctly., , 

. 

. 47% 

Item No. 12 Omit 

1 

0 

0 

0 

1 

0 

2 

A 

2 

1 

0 

1 

0 

0 

4 

*B 

II 

24 

16 

32 

27 

30 

140 

C 

1 

1 

0 

1 

,1 

■ 0 

4 

D 

M 

9 

8 

5 

1 

0 

37 

Total 

29 

35 

24 

39 

39 

30 

187 

Percent of the total 

group of 137 students answering correctly. . 

. 

.. 75% 

Itam Wo. 13 0 nit 

1 

• 1 

0 

0 

0 

0 

2 

*A 

S- 

IS' 

12 

36 

27 

29 

124 

D 

3 

7 

0 

0 

1 

1 

12 

C 

6 

3 • 

7 

2 

' 1 

0 

19 

D 

14 

9 

5 

1 

1 

0 

30 

Total 

29 

35 

24 

39 

30 , 

30 

187 

Percent of the Total grodp ofl 37 students answering correctly.. 


. 66% 

Itam No. 14 Omit 

2 

4 

I 

1 

0 

0 

8 

A 

7 

6 

5 

6 

2 

‘0 

26 

*9 

5 

5 

3 

14 

20 

25 

72 

C 

II 

8 

4 

2 

4 

0 

29 

P 

4 

12 

II 

16 

4 

5 

M 

Tetal 

29 

35 

24 

3? • 

30 

' 30 

157 


, fsfeern of tin t$s»l jraup of 117 MUMftoj ?8 %t 
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Item No. 15 Omit 

1 

1 

0 

0 

0 

0 

2 

A 

9 

9 

10 

7 

2 

0 

37 

D 

4 

3 

0 

0 

0 

0 

7 

+ C 

8 

19 

13 

23 

23 

28 

114 

D 

7 

3 

1 

9 

5 

2 

27 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total 

group cf 187 students answering correctly... 


.... 6K' 

* v ‘ /O 

Item No. 16 Omit 

0 

4 

1 

2 

0 

1 

8 

A 

13 

8 

7 

13 

7 

4 

52 

B 

3 

8 

4 

5 

4 

3 

27 

C 

8 

6 

5 

7 

7 

1 

34 

♦D 

5 

9 

7 

12 

12 

21 

66 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total group of 187 students answering correctly... 

. 

• - 35% 

Item No. 17 Omit 

1 

4 

0 

2 

1 

0 

8 

A 

8 

2 

1 

2 

0 

0 

13 

*B 

10 

21 

(6 

32 

28 

28 

135 

C 

7 

7 

4 

2 

1 

1 

22 

■ D 

3 

1 

3 

1 

0 

1 

9 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total 

group of 107 

students 

aiswcring correctly 


. 72% 

Item No. 18 Omit 

0 

2 

0 

1 

0 

0 

3 

A 

II 

6 

2 

2 

1 

0 

22 

B 

3 

6 

6 

6 

1 

0 

22 

*C 

10 

20 

14 

30 

27 

30 

131 

D 

5 • 

1 

2 

0 

1 

0 

9 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total 

group of 187 students answering correctly.. 


. 70% 


Item No. 19 Omit 

4 

3 

2 

1 

2 . 

0 

12 

A 

12 

9 

6 

5 

3 

0 

35 

B 

3 

8 

10 

6 

3 

6 

36 

*C 

»» 

J 

8 

2 

22 

18 

21 

74 

D 

7 

7 

4 

5 

4 

3 

30 

Total ' 

29 

35 

24 

3? 

30 

30 

187 

Percent of the total 

grcjtip gf |97 ttinfeiu* tawing correctly.,-. 


. V% 
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Item No. 20 Omit 

2 

2 

1 

2 

0 

0 

7 

A 

4 

9 

7 

0 

1 

0 

21 

B 

9 

3 

0 

1 

0 

0 

13 

♦C 

10 

IS 

13 

32 

28 

30 

128 

D 

4 

6 

3 

4 

1 

0 

18 

Total 

29 

35 

24 

39 

30 

30 . 

187 

Percent of the total 

group of 137 students answering correctly.. 


... 68% 

Item No. 2l Omit 

2 

4 

2 

2 

0 

0 

10 

A 

4 

2 

0 

3 

1 

0 

10 

*B 

9 

12 

9 

15 

20 

29 

94 

C 

9 

13 

ti 

19 

8 

0 

60 

D 

5 

4 

2 

0 

1 

1 

13 

Total 

29 

35 

24 

39 

30 

30 

187 


Percent of the total group of 187 students answering correctly. 50% 


Item No. 22 Omit 

0 

3 

0 

0 

0 

0 

5 

*A 

5 

19 1 

II 

30 

0 

0 

65 

B 

7 

2 

2 

0 

2 

0 

13 

C 

4 

1 

2 

1 

26 

29 

63 

D 

13 * 

10 

• 

9 

8 

2 

1 

43 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total group of 187 students answering correctly,. 


. 35% 

Item No. 23 Omit 

2 

3 

0 

0 

0 

0 

5 

A 

6' 

4 

2 

0 

0 

0 

12 

B 

6 

4 

4 

IS 

1 

0 

30 

C 

9 

9 

2 

4 

0 

0 

24 

*D 

6 

15 

16 

20 

29 

30 

116 

Total 

29 

35 

24 

39 

30 

30 

187 

Pracent of the total group of 187 students answering correctly.., 


.... 62% 

Item No. 24 Omit 

1 

4 

0 

0 

0 

1 

6 

A 

4 

7 

5 

4 

2 

3 

25 

#B 

3 

9 

8 

16 

12 

10 

58 

c 

7 

7 

8 

16 

10 

13 

61 

D 

14 

8 

3 

3 

6 

3 

37 

Total 

29 

35 . 

24 

39 

30 

30 

187 


Percent <jf the wte! |ro«i» e( I9 7 «t«<fen{j sowing wrwfcty 







Item No. 25 Omit. 

3 

4 

356 

i 

2 

0 

1 

n 

A 

6 

7 

7 

8 

3 

1 

33 

B 

5 

2 

1 

0 

0 

0 

8 

“C 

8 

13 

I 

23 

24 

25 

94 

D 

7 

9 

14 

6 

3 

2 

41 

Total 

29 

35 

24 

39 

30 

30 

187 

Pci cent of the total 

gioup of 187 students answering correctly... 


50% 

horn No. 26 Omit. 

1 

5 

0 

1 

0 

2 

9 

A 

2 

5 

• 5 

6 

1 

0 

19 

B 

II 

17 

8 

14 

8 

5 

63. 

C 

6 

1 

4 

2 

2 

1 

16 

*D 

9 

. 7 

7 

16 

19 

22 

80 

Total 

29 

35 

24 

•39 

30 

30 

187 

Percent of the total gioup of 187 students answering corrertly.,, 


43% 

lei in No 27 Omit. 

3 

5 

1 

2 

1 

0 

12 

A 

9 

II 

10 

7 

7 

1 

45 

B 

5 

7 

6 

11 

5 

0 

34 

*C 

'6 

9 

3 

16 

16 

29 

79 

D 

6 

3 

4 

3 

1 

0 

17 

Total 

29 

35 

21 

39 

30 

30 

187 

Percent of the total 

group of 187 students answering correctly . 


42% 

item No. 28 Omit. 

4 

4 

1 

1 

0 

0 

10 


6 

5 

10 

21 

23 

25 

90 

B 

8 

13 

6 

12 

6 

5 

50 

C 

A 

6 

1 

1 

0 

0 

12 

D 

7 

7 

6 

4 

1 

0 

25 

Total 

29 


24 

39 

30 

30 

187 

Percent of the total 

group of 187 students answering 

correctly.. 

• .. 

48% 

Item No. 29 Omit. 

1 

3 

2 

2 

1 

0 

9 

A 

1 

9 

3 

1 

1 

0 

15 


14 

IS 

15 

29 

25 

30 

128 

c 

■ 10 

6 

2 

7 

1 

0 

27 

D 

3 

2 

2 

0 

1 

0 

8 

Total 

29 

35 

24 

39 

30 

30 - 

187 

Person? ef the tom group of 187 student* towering eorractly.i 


6«% 
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Item No. 30 Omit. 0 2 

A. 7 3 

B 6 -4 

,»C 12 26 

D 4 0 

Total 29 35 


Item No, 31 Omit. I I 

A 4 3 

aB 12 23 

C 9 2 

D 3 6 

Total 29 35 


Item No. 32 Omit. 0 

#A fa 

D 4 

C 5 

D 2 

Totat 29 35 


Item No. 33 Omit. 2 3 

A 4 3 

B 7 6 

*C 13 30 

D 4 3 

Total 29 35 


Item No. 34 Omit. 2 3 

A 6 9 

B 4 4 

*C 14 16 

D 3 3- 

Total 29 35 


2 

2 

2 

IS 

0 

24 


I 

O' 

23 
0 
0 

24 


I 

23 
0 
0 
0 

24 


I 

0 

3 

20 

0 

24 


2 

4 

5 
II 
2 

24 


1 

0 

0 

5 

1 

0 

0 

13 

0 

2 

0 * 

14 

37 

27 

30 

150 

0 

1 

0 

5 

39 

30 

30 

187 

answering correctly.... 


.. 80% 

0 

0 

l 

4 

0 

0 

0 

7 

38 

30 

29 

155 

1 

‘o 

0 

12 

0 

0 

0 

9 

39 

'30 

30 

187 

i answering correctly..., 


... 83% 

1 

0 

0 

1 

3 

33 

30 

29 

169 

1 

0 

0 

6 

0 

0 

0 

6 

0 

0 

0 

3 

39 

30 

3P 

187 

s answering correctly.. 


.... 90% 

0 

0 

0 

6 

0 

0 

0 

7 

0 

0 

0 

16 

' 36 

' 30 

30 

150 

1 

0 

0 

8 

39 

30 

30 

187 

:s answering correctly., 


.... 80% 

0 

0 

0 

7 

9 

12 

7 

47 

6 

3 

5 

27 

15 

13 

12 

81 

9 

2 

6, 

25 

39 

30 

30 

187 


Percent of the.total group ot 187 students answering correctly.. 


43% 
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Item No. 35 Omit. 

A 

B 

> c 

D 

Total 


3 

4 
0 

14 

B 

29 


3 

3 

0 

23 

6 

35 


I 

0 

0 

20 

3 

24 


0 

5 

3 

30 

I 

39 


Percent of tfio total group of 187 students answering eorreetly, 


Item No. 36 Omit. I 7 

A 7 3 

[cB 9 12 

C 6 7 

D 6 6 

Total 29 35 


Item No. 37 Omit 3 6 

A 7 0 

*B 5 |2 

C 8 3 

D 6 6 

Total 29 35 


1 

2 

20 

0 

I 

24 


4 

9 

7 

I 

3 

24 


0 

0 

37 

I 

I 

39 


0 

5 

32 

0 

2 

39 


Percent of the total Group of 187 students answering correctly 


Item No. 38 Omit 
A 
*B 
C 
D 

Total 


I tern No. 39 Omit 
*A 
B 
C 
D 

Total 


2 

9 

13 

2 

3 

29 


3 

0 

6 

15 

5 

29 


7 

12 

14 

0 

2 

35 


7 

4 

4 
15 

5 

35 


8 

14 

0 

I 

24 


4 

4 

5 
10 

I 

■ 24 


4 

31 

0 

3 

39 


IB 

2 

17 

I 

39 


0 

0 

7 

1 

0 

13 

2 

0 

5 

27 

30 

144 

0 

0 

18 

30 

30 

187 

; correctly. 


. 77% 

0 

0 

9 

0 

0 

12 

27 

29 

134 

2 

0 

16 

1 

1 

16 

39 

30 

187 

correctly.. 


«... 72% 

1 

1 

15 

• 3 

0 

32 

25 

29 

110 

0 

0 

12 

1 

0 

IB 

30 

30 

187 

correctly,,, 


.... 59% 

2 

1 

14 

2 

0 

35 

26 

29 

127 

0 

0 

2 

0 

0 

9 

30 

30 

187 

correctly.., 


.... 68% 

2 

0 

17 

14 

28 

68 

3 

1 

21 

11 

1 

69 

0 

0 

12 

30 

30 

187 ' 


Percent of the total group of I8 7 student, answering correctly., 


36 % 
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Item No. 40 Omit 

1 

5 

3 

2 

2 

1 

14 

*A 

10 

7 

6 

17 

17 

22 

79 

B 

II 

14 

7 

4 

6 

1 

43 

C 

3 

5 

4 

6 

2 

2 

22 

D 

4 

4 

4 

10 

3 

4 

29 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total group of 187 students answering correctly..., 


... 42% 

Item No. 41 Omit 

0 

5 

3 

0 

0 

0 

8 

A 

9 

10 

4 

4 

0 

0 

27 

*B 

6 

5 

13 

30 

27 

30 

m 

C 

4 

8 

3 

2 

3 

0 

20 

D 

10 

7 

1 

3 

0 

0 

21 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total group of 187 students answering 

cotrectly... 


.... 59% 

Item No. 42 Omit 

0 

4 

3 

0 

0 i 

0 

7 

♦A 

7 

13 

12 

34 

28 

30 

124 

B 

7 

2 

1 

1 

1 

0 

12 

C 

8 

II 

7 

0 

0 

0 

26 

D 

7 

5 

' 1 

4 

1 

0 

18 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total 

group 

of 187 students answering correctly.. 


. 66% 

Item No. 43 Omit 

1 

7 

3 

1 

0 

0 

12 

A 

6 

6 

4 

2 

2 

0 

20 

B 

7 

2 

0 

0 

0 

0 

9 

C 

6 

3 

1 

2 

. 0 

0 

15 

+D 

6 

17 

16 

34 

26 

30 

131 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the total 

group 

of 187 students answering correctly.. 


. 70% 

Item No. 44 Omit 

0 

10 

3 

1 

' 0 

0 

14 

A 

15 

9 

4 

6 

0 

0 

34 

*B 

. 1 

8 

9 

24 

28 

30 

100 

C 

6 

2 

3 

1 

0 

0 

12 

D 

7 

6 

5 

7 

2 

0 

27 

Total 

29 

35 

24 

39 

30 

30 

187 


Percent of the total group of 187 students answering correctly., 


53% 
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Item No. 45 Omit 

10 

10 

4 

1 

0 

• 

0 


A 

6 

4 

3 

0 

2 

0 

IS 

*B 

4 

15 

13 

35 

20 

30 

125 

C 

2 

4 

3 

1 

0 

0 

-9 

D 

7 

2 

2 

2 

0 

0 

13 

Total 

29 

35 

24 

39 

30 

30 

187 

Percent of the tatal 

gi otip'of 187 students 

answoilng ccttectly.. 


.... 67 «' 

Item No. -46_Oniit 

2 

10 

3 









1 

0 

17 

A 

4 

6 

2 

0 

1 

0 

13 

B 

6 

6 

4 

1 \ 









fl 

4 

37 

*C 

9 

10 

13 

21 

23 

24 

1 o 

D 

8 

3 

2 

4 

1 

2 

1 o 

20 

Tocal 

29 

35 

24 

39 

20 

30 

187 

Tcrccnt of the total 

gretp of I07 students 

at.sviorlrg rerreetlv,. 


no/ 

Item No. 47 Omit 

2 

8 

2 

8 

5 

2 

22 

A 

8 

5 

5 

8 

4 

0 

30 

B 

2 

5 

4 

14 

9 

13 

47 

C 

9 

7 

4 

6 

II 

15 

52 

D 

8 

10 

9 

C 

1 

0 

36 

Total 

29. 

35 

24 

39 

30 

30 

187 

Percent cf the total 

group of l£7 students i 

fnswctlng crirectly.,, 


... 26% 

Item No. 4B Omit 

0 

0 

3 

2 

5 

0 

00 

A 

4 

2 

2 

2 

0 

0 

10 

B 

5 

7 

3 

3 

1 

0 

19 

*C 

19 

15 

13 

31 

24 

30 

132 

D 

1 

3 

3 

1 

0 

0 

8 

Total 

|29 

35 

24 

39 

30 

30 

137 

Percent of the total group cf 187 students answering correctly.,.. 


... 70% 
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Item No, 49 Omit 0 8 3 I 2 0 (4 

♦A 13 18 16 34 27 30 I3B 

B 7 4 I 2 | 0 5 

C 8 2 2 0 0 , 0 12 

D 1 8 2 2 0 0 8 

Total 29 35 24 39 . 30 30 187 

Percent of the total group of 187 students answering correctly.74% 

i 

Item No. 50 Omit 0 7 2 0 2 0 II 

A 12 20 14 33 28 30 137 

B -7 4 0 I 0 0 12 

* 

•C 3 2 5 5 0 0 15 

D 7 2,3 0 0 0 12 

Total 29 35 24 39. 30 30 187 

Percent of the total group uf 187 students answering correctly 11111■I 11 l|ilIIlltlil 73% 



STUDY NO. 8 


A CRITICAL AND CORRELATIVE STUDY OF T^E N.S.T.S. EXAMINATION 1967 
AND THE SCHOOLWISE DATA OF SCHOOLS IN DELHI. 
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connected with the preparation of this paper. 

The National Science Talent Search Scheme is being • operated by the 
NCERT for almost 5 years now. The two chief purposes of this scheme 
are 

1. To locate promising students who can be considered potential 
scientists early at the secondary stage, and 

* 

2. To nurture the talent of these students so that their creative powers 
develop in the best possible way. Thus this scheme i,s intended to 
ultimately become a perpetual and rich source of brilliant scien¬ 
tists to our country. 

To meet the first of these purposes the selection of students studying 
in class XI (or equivalent) is done in three stages: 

1. Only those students who have secured 55% or more marks in 
science subjects in their annual examination of class X arc allowed 
to appear at an All-India examination. 

2. In the examination, which is held on the first Sunday in the month 
of January, the examinees take an objective type "Science Aptitude 
Test”, write an "Essay”, and submit a “Project Report” written by 
them earlier on some experimental or thebretical work of scientific 
nature done by them. On the basis of their score in these three tests 
about 1200 students are called for interview. 

3. After the students appear in the interview about 350 students are 
selected for the award of scholarship on the basis of their total 
score in the theory test and interview. The scholars are awarded 
w.e.f. the month of July. 


362 



363 


Since the selection of right type of students is the backbone of the whole 
scheme, a constant evaluation of the technique of selection is extremely essen¬ 
tial. The above described technique is intended to assess the pupils’: 

♦aptitude for science, 

♦powers of scientific reasoning, critical thinking and skill in scienti¬ 
fic experimentation, 

♦ability to apply knowledge to analyse and int«pret scientific 
data, 


■liability to express scientific concepts clearly and precisely, 

♦creativeness and mental alertness in the investigation of scientific 
phenomena, 

♦knowledge about the recent developments in the various branches 
of pure and applied sciences, and skill to devise and develop 
Some original ideas experimentally. 

Although the ultimate criterion of the success of the whole scheme with 
reference to both the purposes mentioned above will only be the work that will 
be done by the awardees of this scholarship when they enter their career as 
fullfieged scientists, continuous effort is made by the N.C.E.R.T. to evaluate the 
existing technique of selection. In this respect, various kinds of statistical study 
are done every year on the data obtained from the N-S.T.S. examination and 
published in the form of a report. Ill continuation of this process need was 
felt for a study of the variation in the performance of students at the N.S.T.S. 
examination from one school to another. 

It was desired in this study to eliminate the general differences of edu¬ 
cational standards and social environment that may exist between one state and 
another. Thus the Union Territory of Delhi was chosen for this study, just as a 
matter of convenience, 

Data wa “ collected for the following three distinct Exami g tions: 

■ (1) Higher Secondary Examination, 1967 conducted by the Central 
Board of Secondary Education, Indraprastha Estate, New Delhi-1. 

(2) All India Higher Secondary Examination, 1967 conducted by the 
Central Board of Secondary Education, Indraprastha Estate, New 
Delhi-1. 

(3) Indian School Certificate Examination, Dec., 1966 conducted by 
the Council for the Indian School Certificate Examination. B-27, 
Nizamuddin East, New Delhi-13, 



